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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Space freeze? 


In “NASA's Solar Plane" [Oct. '85] you 
say that the aircraft would store the 
excess electricity produced by the solar 
cells. That involves breaking water 
into gaseous hydrogen and oxygen, 
then combining the two gases at night 
to produce water and electricity. But 
at 65,000 feet, the air temperature is 
70 degrees F below zero— wont the 
water freeze? 

Todd Sherry, Farmers Branch, Texas 


| Jim Schefter replies: "The solar plane 
is equipped. with two things that keep 
the on-board water liquid: good insu- 
lation and a heater that runs on a 
small amount of the generated power.” 


Transatlantic flea 


No gnat of a boat like the Virgin At- 
lantic Challenger (“Transatlantic Cat- 
amaran,” Nov. '85] could ever be taken 
seriously as a successor to the Blue 
Riband, an honor that was meant to 
recognize the fastest passenger ship 
in the transatlantic run. Each one 
of the winners advanced the art of 
passenger-ship— not speedboat—tech- 
nology as they reduced the crossing 
time. 

For all of its 1980s technology and 
its single-purpose fuel-tank-with- 
engines construction, when the Chal- 
| lenger sank it was a mere 1.5 hours 
ahead of the pace of the 1952 Riband 
winner, the United States. That great 
ship displaced 53,000 tons. 

David N. Kwechansky, Don Mills, Ont. 


| What you really save 


I think Pve found a miscalculation in 
your otherwise excellent “Fuel-Saving 
Furnaces" [Oct. '85]. You say that you 
can save 15 percent on energy bills 
| by switching to an 80-percent-efficient 
furnace from a 65-percent-efficient fur- 
nace. But subtracting one percentage 
| of efficiency from the other isn't the 
way to figure savings. There's a more 
| accurate way. Let's say the fuel bill 


for your house is $1,400, and your fur- | 


nace is 65 percent efficient: 

1) $1,400 (fuel bill) x 0.65 (furnace 
efficiency) = $910 (the amount, with- 
out waste, that it really costs to heat 
your house). 
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2) $910/0.80 = $1,137 (how much it 
would cost an 80-percent-efficient fur- 
nace to heat your house, or provide 
$910 of heat). 

3) Your savings with an 80-percent 
efficient furnace would be $263 ($1,400 
—$1,137), not $210, as you mention 


| in the article. 


Sheila Rice, Assistant Vice President 
Marketing and Consumer Relations 
Great Falls Gas Co., 

Great Falls, Mont. 


| I'm designing a superinsulated house 


for the Lincoln, Neb., area. It requires 
a furnace to provide 24,000 Btu/h, but 
I haven't been able to find an efficient 
gas furnace. Can you suggest one or 
an alternative heating method? 

K. Smits, Slidell, La. 


V. Elaine Gilmore replies: "Reader | 


Smits should consult the Gas Appli- 
ance Manufacturers Assn. (GAMA) di- 
rectory, which lists many gas furnaces 
with a heat output of 20,000 to 35,000 
Btu/h. These small furnaces tend not 
to be the most efficient, but some have 
ratings of 80 percent and above. You 
can get a copy of the directory by send- 
ing $5 to GAMA Efficiency Certifica- 
tion Program, ETL Testing Laborator- 


| tes, Inc., Industrial Park, Cortland, 


N.Y. 13045. With such low heating 
needs the efficiency of a furnace isn’t 
as important as it is in a house that 
requires 100,000 Btu/h. Indeed, you 


| might want to consider electric base- 


board heaters because of their low ini- 
tial cost and to eliminate a source of 
combustion byproducts, which might 
degrade the air quality in the tight 
house you are planning.” 


Radon scare 
“Radon Exclusive" [Nov. '85] didn't 


| mention that there are a variety of 


monitoring services available to home- 
owners worried about the possible 
presence of radon. We offer a radon- 
monitoring system developed and test- 
ed by the U.S. Department of Ener- 
gys Environmental Measurements 
Laboratory. Homeowners receive a 
charcoal canister that can be installed 
in the basement or the living area of 
a house. After three months, a home- 
owner returns the canister; we ana- 
lyze it and provide a report on the 
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This should give you a rough idea of how much we've just improved the Copper Top. 
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When you've got a long-stand- 
ing reputation for making long- 
lasting batteries, 15 pretty hard to 
improve on it. 

Yet at Duracell, that's exactly 
what we did. 

Improve the Copper Top battery.” 

We improved it, in fact, by some 
30 percent, creating what is far and 
away our longest-lasting battery ever. 

So while the Copper Top has 
always been a great battery, these 
days, it has even more going for it. 


The New Copper Top’ 


When it comes to making them last longer, 
we never stop" 
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nce upon a time, 
choosing window glass to 
let the sunshine in gave 
you a terrible two-sided 
problem: Heat Loss in 
cool, northern climates 
and Solar Heat Gain in 
warm, southern climates. 


Та other words, your 
windows were always 


either too cold or too hot. 


“These windows are too cold!” 


| That meant condensation 


— drops of water — rotting 
away sills, walls, sometimes 


even carpeting and 
draperies. 
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"These windows are too hot!” 


ag 


Worst of all, you’d be so 
uncomfortable, you'd end 
up wasting more energy 
than necessary trying to 
warm up or cool off. 


“Then Ford Glass introduced 
a window glass that works 
like transparent insulation.” 


Then Ford Glass, the 
| second largest glass 
manufacturer in North 
America, put their 
technological expertise 

| to work in the home. 

We introduced a dynamic, 
new solar management 
product: Sunglas" Heat 
Reflective™ glass. 
Sunglas" Heat Reflective™ 
glass is high-tech window 
glass that looks like clear 
glass but works like 
transparent insulation. 


Here's how: Sunglas" 
НК” glass lets the winter 
sun's heat inside and 


— it in — so you stay 
nice and cozy. 


And when properly 
shaded, or when 


| combined with Ford tinted 


glass products in sunny 
climates, Sunglas" HR? 
glass keeps the summer 
sun's heat out — so your 
air conditioner doesn't 
have to work as hard to 


. keep you cool. 


| Sunglas" НК” glass saves 


your energy dollars. It 


| actually cuts heat loss, 


helps manage heat gain, 
and reduces condensation 


| by keeping the window 


glass surface warmer. It 
could even add to the 
resale value of your home, 
all without changing its 
appearance. 


“So easy to handle, it’s 
ideal for both new home 
and replacement windows 
as well." 


rs 48 8—0, 


m from Ford Glass. 


In і іп e- 
double-paned home 
windows, Sunglas" НК” 
glass performs like 
expensive, cumbersome 
triple dlazed windows — 
without the added weight 
and risk of breakage or 
seal failure. 


“These windows are just right!” 


No matter what the 
season or time of day or 
night, Sunglas" HR® is 
20% more efficient as 
an insulator than old- 
fashioned, ordinary 
double-paned glass* 


That means you can turn 
your thermostat down 
lower in the winter, and 
use your air conditioner 
less in the summer — and 
still stay more comfortable 
year round. 


*Based upon 1/2" air space. Performance 
will change with the width of the air space. 


What's more, although 
Sunglas" НК” glass lets 
in more visible light than 
competitive products, it 
also reduces the sun's 
harmful ultra-violet rays 


that can cause premature 


fading of your valuable 
draperies, carpeting and 
furniture. 


Best of all, Sunglas" Heat 
Reflective™ glass is backed 
by the Ford Glass 5-year 
limited warranty. 


was awindow 


And remember, the moral 
of our story: When it 


| comes to glass that works 


24 hours a day, 365 days 


a year, every year — 
Nobody outglasses Ford. 
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^» | See your local window supplier or 


for more information and a free 


14." | brochure call 1-800-GLASS-HR or 


A 


m E. 
"Thanks to Sunglas* s 
Reflective» glass, you can live 
comfortably ever after." 


The happy ending? 
Sunglas" НК” glass is 
ideal for both new home 
and replacement windows. 


| Even for simple add-on 
| storm windows in your 


present home. Ask for 
Sunglas" Heat Reflective™ 
glass by name. 


write to: Ford Glass Division 
P.O. Box 43343 
Detroit, Michigan 48243 
Sunglas HR Manager 


In Canada call 1-416-363-7561 or 


| write to: Ford Glass Limited 


101 Richmond St. West 
20th Floor 

Toronto, Ontario 
Canada M5H 1V9 


| GLASS DIVISION 


This One 


RF14-HB1-9W37 


Readers Talk Back c 


radon concentration. The price is $50. 
We can also do a short-term four-day 
sample analysis for homeowners or 
buyers who can't wait three months. 
Our other services include radiologi- 
cal water analysis for well owners and 
soil analysis. 
Donald F. Shutz, President 
Teledyne Isotopes, Westwood, N.J. 


Gas-bag blowup 


In the September 1985 issue you il- 
lustrate an air-bag safety device that 
ignites sodium azide tablets by stab 
| action on a primer [“Low-Cost, Low- 
Tech Air Bag"]. It disturbs me that a 
very toxic substance like sodium azide 
would be used. When sodium azide 
comes in contact with an acid, such 
as sulfuric acid in batteries, it's con- 
verted into azoimide, a highly poison- 
ous and volatile liquid. 
Patrick J. Kondach 
Edmonton, Alta. 


Jack Keebler replies: "Reader Kondach 
is right about sodium azide's unhealthy 
aspects, and his remarks echo those of 
automobile-recycling associations. In 
| its application as an experimental air- 
bag gas generator, however, sodium 
| azide is sealed in a metal canister and 
is considerably less accessible than the 
toxic gasoline in the fuel tank or toxic 
sulphuric acid in the battery" 


Hang it right 


The “Wallpaper Liner" part of “Install 
One of These Problem-Wall Cover- 


Ups" [Sept. '85] omits some necessary | 


steps for hanging the liner. 1) All pro- 


fessional hangers know you should | 


clean the surface with soap before pa- 
pering. 2) All surfaces, including pan- 
eling, should be sealed with a wall 
preparation before putting up the 
liner. 3) Hang the liner horizontally 
—especially when the grooves in the 
paneling run vertically. By hanging 
horizontally, there’s even less chance 
of those grooves standing out. 
Marshall Deitch, Palm Harbor, Fla. 


Rear-drive Scorpio 


In “High-Tech Trio from Europe" [Nov. 
85], the drawing of Ford’s Scorpio 
doesn't look like that of a front-drive. 
The illustration shows a longitudi- 
nally mounted engine and drive shaft 
with the differential in the rear. 

S. Siclovau, Montreal, Que. 


Richard L. Stepler replies: “Reader 


Siclovau is correct. The Scorpio shown 
is a rear-drive, with the engine mount- 
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ed таннан ТЕРЬ i 18, pum a 
four-wheel-drive version of the Scorpio 
now available in Europe." 


Metal, not wood 


Ever notice that all projects in “Word- 
less Workshop” are made of wood? I 
can't think of any project that has been 
made of metal, plastic, or any other 
material—even when they could have 
been. I am thinking particularly of Oc- 
tober 1985’s “Workshop,” where Roy 
Doty made a huge, heavy wooden box 
to hold flimsy plastic shopping bags. 


I made a wire frame that hold the 


bags and weighs far less than a wood- 
en box. Surely folks must send in ideas 
that could be made of materials other 
than wood. 


Al Sorensen, Salt Lake City, Utah | 
| Barbara Cliff, Richard Нате, Don Heth, Sandra Taylor 


Al Lees replies: “Doty culls through 
hundreds of submissions and brings 
me the best to choose from. He assures 


me that the overwhelming majority of | 


ideas are for woodworking, and that’s 
reflected in our selection. But we wel- 
come simple projects in other materials 
—as long as they're not items cut from 
plastic bleach bottles. March 1985's 
warming tray, for example, was entirely 
of metal." 


Sunshine-powered fridge 


I found "Super-Fridge Can Run on 
Sunshine" [Nov. '85] a little confusing. 
Where does the liquid refrigerant in 
the heat pipe go? It can’t go back to 
the compressor or the evaporator. Also, 
is there a battery for night and cloudy- 
day operation? 

W. Bud Woods, Evergreen Park, Ill. 


Marty Carlock replies: "The heat pipe 


doesn't connect to the mechanical re- | 


frigeration system. When tt gets cold 
enough, the refrigerant vapor in the 
pipe chill, condenses, and runs down 
the pipe to the cooling plate in the re- 
frigerator wall. Buried in the cooling 
plate are fins that, when cooled by the 


| refrigerant, absorb heat from the re- 


frigerated compartment. This heat 
boils the liquid refrigerant, which rises 
as a vapor and returns to the heat pipe. 
The fridge uses a standard car bat- 
tery that's charged by the photovoltaic 
panels, so it's the battery that actually 
runs the refrigerator." 


Correction: The prices quoted for 


| plans in “Big Family of Little Houses” 


[Jan.] are incorrect. The correct prices 
are $75 for one set and $25 for each 
additional set ordered at the same 
time. 
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The superior PC compatible. 
With DeskMate, only 999. 


Looking for a family computer 
with real computing power and a 
wide software selection — but 
priced for a household budget? The 
Tandy 1000 (25-1000) is software- 
compatible with the IBM? PC, but 
much more affordable. 


Thousands of Programs 


Put your household finances into 
the hands of financial wizard An- 
drew Tobias' Managing Your Money. 
Or choose from the popular pfs: se- 
ries of interactive programs. 


You know how important educa- 
tion is to your family's future. Give 
your kids a head start with fun 
learning programs from Spinnaker. 
Your high-school student can pre- 
pare for college with Mastering the 
SAT. And of course there are many 


fun-filled games available ^ 


for the whole family. 


The DeskMate? Advantage 

But when you buy a Tandy 1000, 
you may never need to purchase 
any software— because the Tandy 
1000 comes with DeskMate 6-in-1 
software. Choose from word pro- 
cessing, spreadsheet, electronic 
filing, calendar, telecommunica- 
tions* and electronic mail*—all on 
one disk! 


Tandy . . . Clearly Superior" 


If you take home management se- 
riously, you need the Tandy 1000— 
a business-quality computer for 
your home. At $999, all you add is 
one of our low-cost monitors. That's 
a family investment you can't afford 
to miss. 


Radio /haek 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 
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end me a Tandy 1000 brochure. ^ 


Radio Shack, Dept. 86-A-603 
300 One Tandy Center 
Fort Worth, TX 76102 


S s 


*Requires telephone modem. Prices apply at Radio Shack Computer Centers and at participating stores and dealers. Monitor not included. DeskMate/Registered TM Tandy Corporation. 
IBM/Registered TM International Business Machines Corp. pfs./Registered TM Software Publishing. Managing Your Money/TM Meca Software. Mastering the SAT/TM CBS Software. 


Driving a Legend 


Can compact-car-maker Honda compete in the big-car mar- 
ket? This spring the $20,000 Legend begins its courtship 
with Americans from Honda’s Acura showrooms. A test 
drive in Japan provides mixed impressions. 


Honda’s unique valve-train layout in 
the Legend allows a single camshaft 
to operate four combustion valves. 
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By KEVIN RADLEY 


TOKYO 

onda’s engineers looked dis- 

H mayed when I returned the 
shiny new Legend with acrid 
smoke pouring from the wheel wells. 
But the opportunity to drive Honda's 
big car on Japans mountain roads 
provided some interesting insights 
into the Legend's braking, handling, 
cabin comfort, and acceleration limits. 

My initial impression of the brakes 
was one of light pedal action with a 
powerful grip. But after several fast 
downhill runs the Legend's four-wheel 
discs faded to the point that the pedal 
sank to the floor with little response 
from the calipers. And soon after the 
fade, I noticed the smoke. 

Brake performance aside, I was gen- 
erally impressed by Legend. The car 
handled well for a large vehicle on 
twisting roads. The longish wheelbase 
and the heavy engine up front ensured 
a predictable amount of front-wheel 
understeer and a generous amount of 
body roll. Legend 1s a comfortable car. 


It's obvious that the double-wishbone 
suspension up front and in back was 
tuned for a compliant ride. I found its 
only real debit to be a tendency to 
pound over sharp ridges in the road. 

Inside the cabin there's a feeling of 
almost handmade quality. This 18 tem- 
pered by a simple, almost Teutonic, 
appearance to the controls. Some of 
these include a digital climate-control 
system, electric windows, power locks, 
and power seats. The seats are well 
contoured without being uncomfort- 
ably viselike. And for warmth and 
comfort, optional pure wool upholstery 
is available. I would have liked more 
instrumentation than the basic tach/ 
speedo/fuel/temp pod. But the basic 
cluster is easy to read and completely 
reflection free. 

One of the most interesting features 
of the Legend is its engine. The 2.5- 
liter six mated to an automatic trans- 
mission is capable of brisk accelera- 
tion. In the right gear, the car gobbles 
up slopes with gusto despite its 3,070- 
pound curb weight. The car did, how- 
ever, downshift frequently to maintain 
its momentum. Legend's 90-degree V6 
produces 151 hp and 157 ft.-lbs. of 
torque. Honda chose a 90-degree con- 
figuration to keep the hood line low 
for good aerodynamics. And an elec- 
tronic fuel-injection system feeds the 
engine's four-valve-per-cylinder com- 
bustion chambers. Thanks to a bit 
of engineering razzle-dazzle, the 12 
valves per bank are operated by a sin- 
gle camshaft. Honda engineers chose 
this arrangement to keep engine width 
to a minimum. The intake valves, 
nearest the engine's center line, are 
operated via short finger rockers, 
while the exhaust valves are rocker- 
operated with finger rockers following 
the cams. It sounds complicated, and 
it is. But the engine revs easily and 
fairly quietly to a 6,700-rpm fuel 
cutoff. 

Honda's first big car will be mar- 
keted in the U.S. via independent 
Acura dealerships. By separating 
the marketing channel, the company 
hopes to divorce the Legend from 
Honda's little-car image. In fact, U.S.- 
bound Acura cars will dispense with 
all Honda badging, except on the en- 
gine's cam covers. Pitched directly 
against already established European 
luxury sedans such as Volvo and Saab, 
the Legend rides on a 108.7-inch wheel- 
base and stretches to 189.4 inches in 
overall length. Those dimensions are 
within inches of most European mod- 
els. With its 0.32 drag coefficient, four- 
coat paintwork, and excellent engine 
power, it's a good bet that the Legend 
will give some of the large European 
and American sedans a run for the 
money. 


There's Never Been A Better Time 
ino Adventure... 


To Live The 


C’mon, admit it. 
Owning a boat has been a 


dream since you can remember. 


But, you've always put it off. You 
watched from the shore. You 
thought a boat was a little bit 
out of reach. 

Not any more. 

The current mix of a 
favorable economic climate, 


abundant financing opportunities, 


= m Wide selection, and 
: Em. ы special incentive 
SS programs, make 
now the best 
time ever to buy 
a boat. 

Now's the best time 
to live the adventure of early 
morning fishing on a pristine 
mountain lake...skiing over 
mirror smooth water...sailing 
along a secluded harbor with the 


$110 per month 

16 ЕТ. ALUMINUM 
FISHING BOAT 
w/50HPOUIBOARD - 
(Based on 20% down at 135% — 
Approximate cost: $5,990.00 — 


Boats are good investments. 
Unlike most cars that start losing 
their value as soon as you drive 


wind at your back...enjoying 
never-to-be-forgotten family 
outings...running on the open 


sea under a sun-drenched sky... them off the lot, boats hold their 

Boats have never been value and offer great resale 
better built, easier to operate, or potential. A well-maintained boat 
a better value. And all you have сап often sell for between 80 


to do is...C'mon Aboard! and 100% of its original cost. 


Talk to your local dealer, he | 
can help you find attractive 
financing plans in your area. 


Boating s Never Been 
A Better Bargain! 

What does it cost to live the E 
adventure? Not as much as you г. 
may think. | 

Today, financing your boat 
is as simple as financing your 
family car. Financing is more 
readily available and more 
competitive than ever before. 
You can obtain financing through 
your dealer, your bank, or through 
a specialized marine lender. 


$183 per month 


$499 total* $124 per month 

16 FT. ALUMINUM 19 FT. RUNABOUT w/170 24 FT. PONTOON чет 
САМОЕ HP INBOARD/ | JTBOARD 
(“Approximate total cost OUTBOARD (Based on 20% down at 13.5% 
based on manufacturers (Based on 20% down at 13.5% interest per year over 5 years.) 
average prices.) interest per year over 7 years. proximate cost: $6,733.00 


Approximate cost: $12,395.00 


HA Pesca enya 
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To Own And Operate 
o Own And Operate 
Than Ever Before! 
Today's boats are 
designed to provide years 
of safe family fun. Advances 
in design, materials, and 
technology make today's boats 
longer lasting, easier to operate, 
and easier to maintain. And, 
there's a wider variety of boats 


to choose from than ever before. 


No matter what your interest, 
there's a boat for you. 


Boat Shows... 
The Fun Place To Start! 

Boat shows are exciting 
events for the whole family. 
Each year, hundreds are held 
around the country for the 
specific purpose of providing 
you with the chance to learn 


more about 
making the adventure come 
true. Boat shows give you 
the opportunity to see a wide 
selection of boats from many 
manufacturers, all in one place. 
Boat shows also allow you to 


window-shop, without obligation, 


for everything you may need: 
from motors and trailers, to 
accessories and financing. 

Best of all, boat shows 
feature special price reductions 
that present a great opportunity 
to live the boating adventure 
for less. 


FOR YOUR FREE ‘GUIDE TO BOAT 
BUYING’ WRITE: THE NATIONAL 
MARINE MANUFACTURERS 
ASSOCIATION (NMMA), 401 NORTH 


MICHIGAN AVE., CHICAGO, IL 60611. 


$3,550 total* $185 per month $293 per month 
14 FI. DAY SAILER 22 FT. CUDDY CABIN 26 FT. POWER CRUISER 
(“Approximate total cost w/AUX. OUTBOARD w/ INBOARD/OUTBOARD 
based on manufacturers (Based on 20% down at 13.5% (Based on 20% down at 12.5% 
average prices.) interest per year over 7 years.) interest per year over 10 years.) 
Approximate cost: $12,500.00 Approximate cost: $24,995.00 


Outboard Motors * 800/255-2550 
Johnson Outboards 
Qutboard Motors * 800/255-2550 
Mariner Outboards 
Outboard Motors * 800/447-4700 


MerCruiser Sterndrives 
Sterndrives * 800/ 447-4700. 


Mesos Nd. Motors * 800/447-4700 


OMC Drive 
Sterndrives * 


Yamaha Outboards 

Outboard Motors * 800/447-2882 

Sea Ray Boats 

Powerboats & Cruisers • 615/522-4181 

Volvo Penta of America — 

Gas/Diesel L/O's, Inboards * 800/445-BOAT 

Four Winns, Inc. 

Powerboats *616/775-1351 

Minstar Boat 
Hatteras Yachts Poweryachts * 919/889-6621 
Larson Boats Powerboats * 612/632-5481 
Lund Boats Fishing Boats «218/385-2235 
Wellcraft Marine Powerboats • 813/753-7811 

Los e Marine 


Industries 
Cruisers, Runabouts • BOO/BE REGAL 


255-2550 


Suzuki Outboards | 

Outboard Motors * 800/854-4683 

| | o Electron Corp. 
Power * 313/264-1200 


Powerboats • 219/758-2161 


Hardware, Accessories * 616/897-9241 
Bertram-Trojan, Inc. 
Poweryachts * 305/633-8011 
Cobalt Boats ! 
Powerboats * 316/325-2653 
Powerboats, Offshore Fish Boats * 800/327-9433 
Starcraft Marine 
Powerboats * 219/593-2550 
Sailboats/Powerboats * 616/392-7163 
Boat Loans * B00/524-BOAT 
Cruisers, Inc. 
Powerboats * 414/834-2211 
-White Boats, Inc. 
rer eio Boats» *919/752-2111 
Powerboats * 800 58-8190 
Hardware, OHNE M • 305/621-7525 
Southern California Marine Assn. 
Boat Shows * 714/633-7581 


Meeco Marinas, Inc. 
Marinas, Boat Docks «800/331-8150 


a e r 


Murray Chris-Craft 
Powerboats * 813/365-1850 


Taylor Co., Inc., Nelson A. 

General Accessories * 518/725-0681 
Tempo Products Co. 
Accessories + 216/248-1450 
Formula Power a eon 
Lear Siegler Marine 
Cal, O'Day, Finale асо 617/678-5291 
Cruisair Air Conditioni in /746-1313 
Moeller Manufacturing Co 
Boat/Trailer Accessories * 601/335-2325 
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THE МАН THE MERC 


Cam Hurst. Head fishing guide, Plummer's 
Lodges, Northwest Territories. Freelance big game 
guide throughout Canada and the Arctic Circle. 


“I remember once a clogged gas tank vent 
had us drifting toward this 10-foot waterfall. By the 
time I fixed it, we had maybe two chances tO Start 
our Merc before going over. One pull did it. 


Cam and his 30 guides run the highly 
efficient Mercury* 25. An outboard fast becoming 
legendary for its rugged performance and long 
life. We take em out 8, 10, 12 hours a day, 15 
weeks a season." 

Then it's cold storage, Arctic style. "We had 
problems running other makes this тау, 

And according to Cam Hurst, when vour 
business depends on outboards, vou don't need 
problems. You need Mercurvs. 


PUT THE LEGEND BEHIND YOU 


OUTBOARDS 


Science Newsfront 


By ARTHUR FISHER 


Space galley 


Eating in the microgravity of space is 
no picnic. Extrapolate the problems 
encountered by shuttle astronauts on 
short trips to the 90-day jaunts con- 
templated for crews on the manned 
space station, and you've definitely 


got a non-attraction. So engineers at | 
McDonnell Douglas are designing a | 


special space galley—shown in the 
artist's concept above—that will make 
the dining experience more palatable. 
Its part of a $1.5 million contract 
awarded last April by NASA's John- 
son Space Center, in Houston, for the 
preliminary design of the huge orbit- 
ing space station, scheduled for launch 
around 1993. 

The kitchen will have to store a 
90-day supply of food for six or seven 
crew members. It will contain a full 
complement of amenities—now mostly 
lacking on the shuttle—including a 
refrigerator, oven, freezer, dishwasher, 


| trash compactor, food and trash stor- 


age, and an inventory-control system. 
The appliances will be adapted from 
earthbound kitchen gadgets to oper- 


| ate satisfactorily in a microgravity 


environment. The idea is to make 
meals resemble those on Earth as 
much as possible. 


Strange interlude 


In our unremitting coverage of pecu- | 


liar progeny, we bring you, in the pic- 


ture below, Amo, Britain's first zebra 
born via embryo transplant, alongside 
her bemused surrogate mother, Ma- 
hogany, a Welsh pony mare. 

The unlikely duo was photographed 
at the London Zoo. The birth was 
only the second of its kind in the 
world. It is the outgrowth of continu- 
ing research—by biologists and vet- 
erinarians at the Zoological Society of 
London’s Institute of Zoology and the 


Thoroughbred Breeders’ Assn. Equine | 


Fertility Unit at Cambridge—into 
means of preserving rare and threat- 
ened species. 


Heart disease and cholesterol 


The much-debated question of how | 


fatal heart disease and blood choles- 
terol levels in men are related has ap- 
parently been answered by an analysis 
of a massive study involving 356,222 


Heart Assn. last November, Dr. Jere- 
miah Stamler, Chairman of the Dept. 
of Community Health and Preventive 
Medicine at Northwestern University 
Medical School, Chicago, said there 
was “a strong and unequivocal rela- 
tionship of serum cholesterol to risk 


| subjects. In a report to the American | 


for both cigarette smokers and non- | 
smokers, for both men with normal | 


| blood pressure and men with high | 
"— | blood pressure.” Moreover, he said, | 
increased risk begins at levels often | 
considered harmless and then “is con- | 


tinuously graded progressively more 


dangerous the higher you go up the | 


scale of blood cholesterol.” 

The study was part of the Multiple 
Risk Factor Intervention Trial, carried 
out at 25 centers nationwide—the 


largest of its kind. The men who par- | 


ticipated were divided into categories 
according to age and blood cholesterol 
level, and were followed for six years. 
In every age group, the incidence of 
fatal heart disease increased with the 
cholesterol level. For example, among 
the almost 79,000 men aged 40 to 44, 
the fatal heart-attack rate was only 
1.3 deaths per 1,000 men in six years 
for those in the lowest 20 percent of 


the serum cholesterol distribution, | 
with levels less than 182 milligrams | 


per deciliter (mg/dL). But for the next 
higher 20 percent—182 to 202 mg/dL 
(a level commonly judged safe)—the 
death rate was 77 percent higher. For 
the next 20 percent—203 to 221 mg/ 
dL—the death rate was 154 percent 
(2.54 times) higher; for the fourth 20 
percent—222 to 245 mg/dL—269 per- 
cent (3.69 times) higher; and for the 
top 20 percent—above 245 mg/dL— 


| 485 percent (5.85 times) higher. 


The message is clear, says Stamler: 
Eat less animal and saturated fat 
and less cholesterol-containing food, 
which is the long-held position of the 
American Heart Assn., the World 


Health Organization, and many other | 


medical experts. 


Earthquake-nuclear risks 


How would a nuclear power plant sur- 
vive a major earthquake—like the one 
that devastated Mexico City last fall? 
After five years of subjecting scale 
models of nuclear plants to the jolt- 
ing forces of a "great" quake—one reg- 
istering more than 8.0 on the Richter 

Continued 
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Ihe Star Performer 


V|M's SBR-6100 is a totally new concept in satellite integration. With its full 
Mfunction remote control the SBR-6100 combines total-recall memory, a syn- 
thesized stereo tuner, and a computerized dish positioner all into one sleek unit. 


Total-recall memory automatically selects the dish position, stereo selection, skew, 
and polarity for any channel on any satellite, all at the touch of a button. 


(01986 KLM ELECTRONICS, INC. 603 Moore Rd., Port Washington, WI 53074 U.S.A. In California call (805) 541-2766, In Wisconsin call (800) 472-0888, Nationally call (800) 228-1926 


ALL OR WRITE YOUR NEAREST KLM DISTRIBUTOR: ® Carribean Satellite-P.0. BOX 356, Grand Cayman Island, British West Indies, (809) 949-4300 —О\меп Scotland—Carribean Islands e Entertainment M ]— 11231 
Southwest Eres Houston, TX 77031, (713) 495- -5200— Larry Parker —Texas, Arkansas, Oklahoma, Louisiana e Frizzell Satellit 8-4590 Excelsior Rd., Eureka, LA 95501, (707) 444-9221—Mr. Carrol eni о 
СА. Coastal © Galit Internationa 60-F 2nd St., Deer Park, МУ 11728, (516) 242-2155— Harold and Dave Galit—New York e Hallmark TV/ /Video— 192 5. Indian Ave. Palm Springs, CA 92262, (619) 325-9661— Ken Parker, 
Tom Penn—Palm Springs, California * Home Satellite—8715 М. 78th Ave.. Peoria, AZ 83545, (602) 979-1693—Dan Barnes— Arizona ® K-TECH—Bldg. 1. Gilmore industrial Park, HWY. 79 North, Birmingham, AL 35215, 
(205) 681-5200— Kerry Godwin—Alabama e Kinsley’s Lexington. Inc.— Electro Communications Division, 5590 Main St., Lexington, MI 48450, (800) 437-5858— Ralph Kinsley—Michigan * New Quad Systems (NQS)—2570 


[lm 


II KLM systems come standard 

equipped with the time-tested 
black radar mesh antennas. You 
have a choice of 6, 8, and 11-foot 
sizes. The 8 and 41-foot antennas util- 
ize an aircraft-quality perimeter 
cable to secure the critical para- 
bolic shape. 


he H2H is a true horizon-to-horizon 

mount, With this mount, your sys- 
tem has a full 180? of rotation. The 
mount is fully factory-assembled, 
and its design is impervious to icing, 
having been tested repeatedly at 
—50? F. 


| one container, everything you'll 
need from mount and antenna, 
feed horn and amplifying assembly, 
weather-sealed cable and tuner/ 
positioner control station. You will 
note from the illustration that all ma- 
jor components are factory pre- 
assembled. 


FOR MAXIMUM PERFORMANCE 


The Supporting Cast 


A Low Cost, 
High-Quality Option 


he KLM Sky Eye X is available in 

either single or Block Downconver- 
sion, Every aspect of satellite and 
channel selection is at your fingertips. 
The lighted dial and clearly desig- 
nated control knobs make tuning easy 
and positive. 


The Aimer || is semi-programmable, 
low-profile, and completely self- 
contained with a built-in power supply. 
Exclusive fast pass allows you to input 
any satellite location in less than 12 
seconds. 


Electronics Inc. 


S.W. Moody, Portland, OR 97201-4822, In OR (503) 226-0226, or (800) 223-0627 —Bob Walling, Steve Hesse— Oregon, Washington * Pahoa Home Video—P.0. BOX 1720, HWY. 130, Pahoa, НІ 96778, (808) 965-8591— Todd 
Dressler —Hawaii e Satellite Television Co.—945 Gravenstein HWY., Sebastopol, CA 94501, (707) 832-7826— Ron and Barbara Berry— Northern California + Standard Electronics— 701 Snow Hill Rd., Salisbury, MD 21801, 
(301) 749-7393—Cy Derickson — Maryland * Valley Solar Systems. Inc.—8535 М. Goshen, Visalia, CA 93291, (209) 625-9211— James В. Herfurth— Central California, Inland Valleys ® Watters Distributing— 101 N. Center St. 
Lake City, 1А 51449, (712) 464-7435 or 792- 2522 — Re tters— West, Central lowa * Satellite Marketing Research, Inc.—2139 West Hillsborough, Татра, FL 33604, (813) 97/-8669— Don House—Florida e Satellite Sam 
Harris— RI, Box 141, Selma, IN 47383, (317) 288. 7 89 Sam Harris— Indiana 


Science Newsfront c 


scale—experts at Los Alamos Na- 
tional Laboratory, in New Mexico, con- 
clude that the plants would come 
through intact. 

"Its an important finding. These 


buildings are very strong. They just | 


| will not collapse," say Charles An- 


derson and Joel Bennett of the Lab's 


Advanced Engineering Technology 
Group. Some 31 miniaturized boxlike 
models, built with steel-reinforced 
walls and heavily instrumented, were 
tested as part of an ongoing program 
conducted for the Nuclear Regulatory 
Commission. 

In the photo below, Anderson (left) 
and Bennett are preparing the larg- 
est scale model of its kind for a new 
series of tests. Nine feet high and 10 
feet across, it has walls four inches 
thick and will be shaken at the U.S. 
Army's Construction Engineering Re- 
search Laboratory, in Illinois. 


four-times improvement in heat-trans- 
fer efficiency over conventional com- 
mercial units has been successfully 
tested at the Dept. of Energy's Ar- 
gonne National Laboratory, near Chi- 
cago. The chief innovation of the new 
design, according to Anthony Thomas, 
manager of Аггоппез Heat Exchanger 
Test Facility, is the spirally fluted sur- 
face seen in the photo above. In a typ- 
ical exchanger, a series of tubes carries 
a fluid through a cylindrical shell con- 
taining a second fluid; heat is trans- 
ferred from one fluid to the other 
through the walls. In the Argonne de- 
sign, a series of small triangular tubes 
about one inch in diameter run in a 
spiral along the inside and outside 
surfaces. The fluting increases the sur- 
face area of the cylinder and guides 
the fluid flow (the test used ammonia 
and hot water). This approach, Thomas 
says, "increases heat-exchanger per- 


| formance 1.7 times over that of a heat 


exchanger that uses simple, smooth 


| tubes" He predicts that the design 


ЧА) | could significantly increase perfor- 


| Stardust 


| Using a helium-cooled detector of their 
own design aboard NASAs Kuiper 
Airborne Observatory, University of 
Texas astronomers have discovered a 
ring or doughnut of dust around a 
newly created star in the Sharpless 
106 nebula, the first time the shape 
of such a dust cloud has been seen 
clearly. The observations were made 
by Dr. Paul M. Harvey, Dr. Daniel Е 
Lester, and Marshall Joy, all of the De- 
partment of Astronomy of the Univer- 
| sity of Texas at Austin. Dust clouds 
| around very young stars may be the 
origin of planetary systems, many as- 
tronomers believe. 


Fluted heat exchanger 


A new heat exchanger with a surpris- 
| ing geometry that promises a two- to 
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mance and lower operating costs in 
chemical processing, oil and gas re- 
fining, and power-generating systems 


that reclaim and use waste heat. It | 


could also be used in geothermal and 
ocean thermal-energy systems, both of 
which rely on heat transfer to gener- 
ate electricity. 


Spark plugs out? 


Antoni Oppenheim, a senior scientist 
at Lawrence Berkeley Laboratory's 
Applied Science Division and a pro- 
fessor of mechanical engineering at 
the University of California, Berke- 
ley, is pursuing combustion research 
that may lead to the elimination of 
spark plugs in future auto engines. 
Redesigning the operating conditions 
of the engines, he says, would mean 
lower pollution, higher fuel efficiency, 
and an end to the $10 billion socked 
to consumers each year for the extra 


| cost of producing high-octane gasoline. 


"Controlled combustion is the key," 
says Oppenheim. "The chemistry now 
being done at the petroleum refinery 
and later in the catalytic converter... 
could be done in the car engine's cyl- 
inder" The rate of combustion in to- 
day's cars is so slow, he says, that the 
octane number of gas distilled from 
crude oil must be boosted from about 
70 to 90—a very expensive process. 

Oppenheim's group has found that 
the most promising alternative to con- | 
ventional spark plugs is a combina- 
tion of combustion jet ignitors and 
recirculation of exhaust gas from the 
previous combustion cycle. 


Back testing 


Orthopedists at the University of 
Texas Health Science Center at Dal- 
las are developing techniques for test- 
ing and treating victims of low back 
pain using isokinetic equipment such 
as the Cybex Corp. rotation device 
shown in the photo below. Low back 
pain afflicts 70 to 90 percent of the 
U.S. population at some point in their 
lives, and is the number-one cause of 
disability in those under 45 (number 
three in those older). Three different 
Cybex trunk-testing machines are 
being used. The machines measure 
three different aspects of a person's 
trunk strength: extension and flexion, 
torso rotation, and lifting ability. 
Graphic printouts display effort, pain, 
and fatigue, as well as inappropriate 
movements. The research is also being 
extended to the training of dancers 
and athletes. 


We'll pay you to take 
the most exciting classes anywhere. 


You'll learn electronics, avionics, aircraft Whatever your goals, the Air Force will 
maintenance, health care sciences, man- equip you with the skills to get where you 
agement or logistics—the Air Force will want to be. 
train you in one of more than 200 technical If you're looking seriously into your 
specialties America needs today. future, Aim High to a future in the Air Force. 

You'll get hands-on experience with the Visit your Air Force recruiter today or call 
latest equipment, and we'll pay 75% of your toll-free 1-800-423-USAF 
tuition for off-duty college courses, to get (in California 
you even further. 1-800-232-USAF). xen am ım. wn numum 


Em au 
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€. Philip Morris Ime. 1985 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. Kings: 10 mg "tar" 0.8 mg nicotine — 
100's: 12 mg "tar," 0.9 mg nicotine 
av. per cigarette by ЕТС method. 


іг". suggested pricing based on full-price brands. 


Automotive Newsfront 


Wildcat loosed 


| One of the historic nameplates at 


Buick Motor Division is back. And it 
has been stuck on a radically differ- 
ent two-passenger, four-wheel-drive 
concept car (photo above). The Wild- 
cat's most impressive feature is a 24- 


| valve, 230-horsepower, 3.8-liter V6. 


The valve train of the engine incor- 


| porates direct-acting hydraulic lifters, 


actuated by four camshafts through a 
toothed belt-gear array. The power 
plant (photo) is mounted amidship just 
ahead of the rear axle. "Clearly, we 


| think this is an engine with an im- 


portant niche in the future—the near 
future—of Buick production cars," re- 
ports Joseph M. Negri, manager of 
Buick Special Products Engineering. 


The rest of Wildcat is just as inter- | 


esting. For example, delivering 34 per- 
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ks 


cent of the power to the front wheels 
and 66 percent to the rear wheels is a 


| special chain-drive transfer case and 
| torque divider. The 34/66 torque split 


is what Buick considers best for high- 
performance four-wheel-drive road 
holding. Other features include an 
anti-lock braking system, windshield- 
projected instrumentation, and engine 
over-rev protection from the clutchless 
manual shift transmission. The body 


structure is almost entirely compos- 
ite carbon fiber and glass. Wildcat 
doesnt have traditional doors. As the 
canopy is raised, the steering wheel 
tilts upward. The driver and passenger 
then sit on low sills and swing their 
legs into the interior compartment. 


Engine turnaround 


Four-wheel drive has already been | 


adopted at some of the European 
luxury-car companies such as Audi, 


| BMW, Mercedes, and Ford of Europe. | 


So it's not surprising that General Mo- 
tors' Cadillac division is investigating 
a four-wheel system. A Cadillac in- 
sider recently confirmed that Caddy 
is now testing an Audi-style full-time 
layout intended for on-highway use. 
Reports also indicate that Cadillac ap- 
pears to be considering a longitudi- 
nal, rather than transverse, engine 
layout. Although the new Eldorado 
and 1986 Seville sport Cadillac's 
transverse V8, some important advan- 


position more efficient for driving all 
four wheels. An engine perpendicular 
to the axle has more room, runs cooler, 
and may be easier to service. And, as 
Audi has maintained all along, fore- 
and-aft engine mounting makes it 
simple to run a drive shaft to the rear 
axle. 


Trucking, California-style 


Nissan's as-yet-unnamed 1986'/; mini- 
pickup (photo) is the first Japanese ve- 
hicle to be designed in the U.S. Cre- 
ated by Nissan Motor Co.'s Design In- 
ternational subsidiary in La Jolla, 
Calif., the vehicle is designed to bridge 
the gap between the automobile and 


the truck. "The truck is less of a work | 


vehicle and more of a personal trans- 


portation vehicle," says Richard Hoff- | 


man,  Nissan-U.S.A/s director of 
engineering. The angled windshield, 
sloping hood, and fender blisters are 
all aimed at giving the new truck a 


muscular yet aerodynamic look not | 


seen on previous small Japanese pick- 
ups. The cab interior is slightly wider 
and deeper with a bit more head room. 
The doors are larger. Additional glass 
gives improved driver vision. Noise 


| tages may make a longitudinal engine | 


|. and vibration have been reduced to the | 


same levels as in the 300ZX sports car. 

Outside, the truck is wider than pre- 
vious models, which gives it equal 
cargo space despite its shorter bed. 
The front and rear wheels are farther 
apart to provide a stabler ride. And 
according to Nissan, it's got the great- 
est ground clearance in its class. 


Power plant choices include a fuel- 
Continued 


The fast, easy and low cost way to 
meet the challenges of today’s 
electronic innovations. A unique 
learning series that’s as innovative as 
the circuitry it explains, as 
fascinating as the experiments you 
build and explore. 


From digital logic to the latest 
32-bit microprocessor, the McGraw- 
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 


unique Concept Modules, sent to you | 


one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It'sa 
fast, efficient, and lively learning 
experience...a non-traditional 
approach to the most modern of 
subject matter. 


Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 


With your first 
module, you 


use it through- 

out the series to 
tronic circuits 
and bring 


concepts 
to life. 


experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 


MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 


Perform 
Experiments 
in Contemporary Electronics 
Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential experience 
... dynamic, hands-on 
demonstrations of ‚те 
theory in practice. . . 
will help you master 
principles that apply all 
the way up to tomorrow’s | 
latest VLSI (Very Large 
Scale Integrated) circuitry. 
In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 


For Anyone Interested in Electronics 
The Contemporary Electronics 
Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest...if you're a teacher who 
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| wants 
an update in con- 
temporary circuits. ..a 
manager or supervisor in an electronics 
plant...a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 
most convenient, 
"^^ +, probably least 
" ê expensive way to 


] оа, doit. And the 
^"; en only one that gives 


№ 


. you hands-on 
experience. 


15-Day No-Risk Trial 
To order your first module with- 
out risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information. 


Waits 


McGraw-Hill 

Continuing Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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Automotive Newsfront continued 


injection three-liter V6 that delivers 
about 140 hp (the largest in a small 
truck), and a standard 2.4-liter four- 
cylinder engine rated at 106 hp. Five- 
| speed manual and four-speed auto- 
matic transmissions, as well as a four- 
wheel-drive system, will be available. 


Knock, knock 


Saab claims it has come up with a 
more effective way of sensing preig- 
nition that leads to engine knock. 
Saab does this by reading the spark- 
plug gap’s electrical resistance in each 
cylinder. Resistance builds at the gap 


as combustion chamber temperatures | 


increase, Special circuitry developed 
during work on the Saab Direct Igni- 
tion [PS, July '85] senses the fluctua- 
tion in resistance. It then sends a 
signal to the fuel-injection system to 
enrich the intake charge to cool the 
combustion chamber, effectively head- 
ing off knock before it occurs. 


No-springs suspension 


Lotus Cars Ltd. is currently working 
on a suspension system that does away 
with the springs, shocks, and sway 
bars of conventional suspensions. The 
answer, according to Lotus, is a 
computer-controlled hydraulic strut at 
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each wheel. The system is composed 
of sensors in the chassis and at each 
wheel that keep track of bumps, cor- 
nering, braking, and acceleration. A 
superfast response computer then 
sends signals to the struts to respond 
appropriately. Lotus claims the system 
can respond three times as quickly as 
a conventional steel spring. Corner- 
ing roll, brake dive, and changes in 
weight distribution are compensated 
for automatically. Lotus admits that 
the use of the multiple computers and 
aircraft-type hydraulics made earlier 
systems cost prohibitive. That also 
means that even the more compact 
and less expensive systems currently 
under development will probably be 
limited to high-dollar sports coupes 
and luxury sedans. 


Sure-footed Golf 


Volkswagen has a new four-wheel- 
drive version of its European Golf. It’s 
called the Syncro (phantom drawing 
above). On a straight dry road the 
front wheels get almost all of the en- 
gine's torque. The rear wheels receive 
power only when extra grip is needed. 
And engagement and disengagement 
occur without the driver's awareness. 
The secret is a viscous coupling be- 


| tween the front and rear axle. 


om 


On the Golf the viscous coupling is 
bolted to the nose of the rear axle's 
differential. The coupling is a small 
cylindrical casing nearly filled with 


| silicon oil. The driven input shaft car- 


ries a stack of perforated steel discs. 


| These interface with slotted discs on | 


the coupling's output shaft to the rear 
axle. When there is no difference in | 
speed between the two stacks, there | 
is little coupling. But if the front axle's 
speed is higher (slippage), the speed 
differential between the plates causes 
a wiping, or shearing, of the silicon 
oil. The shear creates friction, which 
heats up the fluid. The higher the 
fluid temperature, the greater the vis- 
cosity (thickness) of the oil. 

The Golf Syncro's rear-drive layout 
called for an entirely new rear sus- 
pension. The torsion-beam rear axle 
is replaced by an upswept tubular 
subframe that clears the differential | 
assembly and supports the coil-sprung 
semi-trailing arms. Up front, the stan- 
dard transverse differential is modi- 


| fied to take an angled drive for the 


rear axle's drive shaft. The extra hard- 
ware adds about 200 pounds to the 
Golfs normal weight. 


Rolling showcase 


Subarus F-9X experimental саг 
(photo below left) is a showcase for 
that company's latest body aerodynam- 
ics, engine, and drive-line hardware. 
Subaru says that the shape was in- 
spired by aircraft work conducted by 
the car maker's parent company, Fuji 
Heavy Industries. The sloped nose and 
raked windshield provide low wind re- | 
sistance for quiet high-speed cruising 
and fuel efficiency. For additional sta- 
bility, the F-9X features a large rear 
spoiler with small winglets. Like many 
new airplanes, much of the F-9X's | 
body is constructed of composite ma- 
terials for high strength and low 
weight. | 
Providing power for both the front 
and rear wheels is a flat four-cylinder 
engine. Good engine breathing is af- 
forded by four valves per cylinder. 
Further enhancing engine intake effi- 
ciency is an intercooler, supercharger, 
and turbocharger. When the engine 
speed is low (up to 5,000 rpm), the | 
supercharger provides trigger-quick | 
response. Above 5,000, the turbocharg- 
er takes over the engine-boost duty. 
Subaru boasts that the two-liter en- 
gine develops close to 355 hp at 8,000 
rpm. Top speed, according to the com- 
pany, is 186 mph. 
Contributors: Dan McCosh (Detroit), Jack Keebler 


(New York), Jim Schefter (West Coast), David 
Scott t Europel. 


Trane's new high efficiency gas furnace can 
significantly reduce your home's fuel use. 
We don't have to tell you how hard it is to keep to a budget 
these days. But we can offer help. With the Trane XL 90— 

a superb fuel economizer that can keep your home heating 
costs down. 


The efficiency you need. 

-The XL 90 comes in five sizes to match every homes heating 
need. They have efficiency ratings from 90% to 95%. Which 
means that almost all of the gas an XL 90 burns is translated 
directly into usable heat. 


Energy savings means cash savings. 

If your present furnace is ten or more years old, chances are 
its efficiency is only around 60% to 65%. Replacing it with a 
new Trane XL 90 can make a big difference in your fuel con- 
` .sumption. And, even if your furnace is less than ten years old, 
єй may pay you to replace it with a fuel-saving XL 90 now 


_ instead of later 
$1000|$ 


Б Annual heating cost with a 65% efficient 
0] $300 | $360 


л conventional Bas furnace (Example ranges) 
What you can save per year with 93% 


efficient XL t 90 С 


These figures are for comparison purposes "ali Your actual йм will depend on 
where you live, your home's construction and local utility rates. Read the i 
energy cost and psa information Е from: your dealer г before ристе. 
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Efficient gas heat—your best buy. 
When it comes to warming a house quickly, quietly 
and dependably, gas heat can't be beat. No wonder most 
homeowners throughout the country prefer the warmth 
and comfort of gas heat. And the new Trane XL 90 
delivers that comfort for less. 

What's more, the energy-saving performance of 
the XL 90 is backed by a 20-year limited warranty. 


Talk to an expert. 
Your Trane dealer's professional analysis of your 
home's heating needs will determine exactly 
which XL 90 model will give you the most com- 
fort with the greatest savings. 
To find the Trane dealer - 
nearest you, look in your 
local Yellow Pages. You'll 
‚ make a friend you can 
| count on. 
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Sol oe ponte take comfort in Ho 
s d When you compare the cost and 

value; A comfort of all energies, gas now 

y y gives you even more for your money. 


e forecast calls fo 


Thunderbird. 


On the road, an impending storm 
presents a special challenge—one 
the driver of a Thunderbird is well- 
prepared to accept. 

Thunderbird’ electronically fuel- 
injected engine provides the power. 
Steel-belted radial tires and rack 
and pinion steering provide the 
grip.And for further stability and 
road control, Thunderbirds shape 
helps reduce front and rear lift. 

Inside, youll find the appointments 
of a true drivers car. Thunderbirds 
airflow management reduces wind 
noise and helps keep the windows 
clean. Seating areas provide lateral 
support for cornering. And to 
minimize the time your eyes are 
off the road, the instrument cluster 
provides vital information at a glance. 

Of course, Thunderbird does 
have its limits; it cant predict the 
weather. It can, however, make 
dealing with a storm a little easier. 
You can drive a Thunderbird at your 
nearby Ford Dealer. Have a nice day. 
3-Year Unlimited Mileage 
Warranty. 

The new 3-year unlimited mileage 
warranty covers major powertrain 
components on 1986 Ford cars. 
Warranty is limited and certain 
deductibles apply. Ask to see the 
3-year unlimited mileage warranty 
when you see your Ford Dealer. 
Best-built American cars. 

"Quality is Job 17A 1985 survey 
established that Ford makes the best- 
built American cars.This is based on 
an average of problems reported by 
owners in a six-month period on 
1981-1984 models designed and built 
in the US. 


Have you driven a Ford... 


Tees 


Electronics Newsfront 


By WILLIAM J. HAWKINS 


| The three-foot-high plastic-and-metal 

body had been scurrying around the 
room for hours, then suddenly stopped. 
"I'm getting tired,” it said. The voice 
was clear but mechanized, not human. 
"I must find my battery charger.” Its 
single arm retracted and its upper 
torso began to twist. 

“Hero 2000 has determined that its 
battery is low,” James Lytle, product 
line manager for Heath, told me at 
the company’s headquarters in St. Jo- 
seph, Mich. “It’s now looking for its 
recharger by scanning the room with 
a beam of infrared light.” 

Hero 2000 is Heath’s newest robot, 
a replacement for the original Hero 1 
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| [PS, May '83]. Like Hero 1, the 2000 


is designed for education, but its ad- 
vantages over its predecessor are ad- 
ditional speed, dexterity, strength, and 


| intelligence. "When the recharger is 


struck by the light," said Lytle, point- 
ing to a small box in the corner of the 


| room, "it will send out another infra- 


red light beam to confirm its location 
to Hero." 

“I found it,” interrupted Hero, as its 
wheel-driven base turned and began 
to move in the correct direction. 

The robot's single arm contains an 
elbow and wrist for moving its grip- 
per into nearly any position. The grip- 
per's "fingers" are linked to a motor 
drive through a clever spring-torquing 
system. "By measuring the amount of 
twist on the spring when the grippers 
close," said Lytle, "the internal micro- 
processors can compute the amount of 
applied force. That gives Hero 2000 a 
sense of touch." 

Its two independent drive motors 
are microprocessor controlled, too. "To 
keep Hero on course, each wheel is 


| checked for position. If one turns more 
| or less than the other," said Lytle as 


he gave the robot a gentle shove in 


| the wrong direction, "Hero knows it 


has hit something and compensates." 

"Get out of my way. Robot coming," 
said Hero, and it corrected its course 
to the recharger. While the program 
that homes the robot to its charger is 
avallable from Heath, Hero 2000 ac- 
cepts other instructions directly from 
a wireless keyboard (via К.Е.) up to 
100 feet away or from a personal com- 
puter connected to the keyboard. 

It took about five minutes for the 


| (bottom in 


robot to dock with its charger. "I get 
a real charge out of this," said Hero. 
In kit form, Hero 2000 is $3,000; 
$4,500 for a wired version. 


LCD projection TV 


"Third-generation LCDs are just start- 
ing to appear," said Toshiaki Saito, di- 
rector of research and development for 
Suwa Seiko-Epson, at a recent New 
York seminar. "These are suited for 
high-resolution color television dis- 
plays." That's not news if you own one 
of the new pocket TVs |PS, Nov. '85], 
but Saito had bigger things in mind: 
He demonstrated a new LCD front- 
projection system capable of display- 
ing a 100-inch diagonal picture. The 


SCREEN 


three 1.27-inch LCDs, backlighted by 
a single Halogen or Xenon lamp (see 
drawing), replace the cumbersome pro- 
jection tubes now in use. Result: the 
projector is just 6 by 8% by 14 inches, 
and it weighs only 11 pounds. 


. Complete control 


Making all my audio-video gear work 
together is a problem I solved with 
Akai's three new components: an SS- 
V20 controller ($650), a PS-V20 proc- 
essor ($350), and a DI-V5 distribution | 
amplifier ($160). 

Like other controllers, the SS-V20 
photo) accepts up to six 
stereo audio-video inputs (tuner, disc, 
auxiliary, and three VCRs) and allows 
you to watch one source while taping 
another. But unlike the others it con- 
tains a 4.5-inch color video screen 
and stereo speakers for monitoring a 
recording or readying material for 
dubbing. 

The PS-V20 video processor's front 


controls let you change the audio and 
Continued 


It’s here, pocket-size radar protection. 


[ар ne a superbly crafted electronic 
instrument, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 


Small means 
nearly-invisible protection 


That could only be PASSPORT. 

It has exactly what the discerning 
driver needs, superheterodyne 
performance in a package the size 
Of a cassette tape. 

This miniaturization is possible 
only with SMDs (Surface Mounted 
Devices), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatives from the 
experts. 

"In a word, the Passport is a 
winner, said Car and Driver 

The experts report excellent 
performance. Simply switch PASSPORT 
on and adjust the volume knob. 
Upon radar contact, the alert lamp 
glows and the variable-pulse audio 


Small means 
the size of a cassette tape 


begins a slow warning: “Беер” for X 
band radar, “brap” for К band. Simul- 
taneously a bar graph of Hewlett- 
Packard LEDs shows radar proximity. 
As you get closer, the pulse 
quickens and the bar graph lengthens. 
Should you want to defeat the audible 
warning during a long radar en- 
counter, a special switch provides 
silence, vet leaves PASSPORT fully 
armed for the next encounter. A 
photocell adjusts alert lamp bright- 
ness to the light level in your car. 
PASSPORT was designed for your pro- 
tection and your convenience. 


z; + pat irure 
А ee E 
r [дт a И 


Em 


T 
imd 


i 


= 4 
Ff 


In PASSPORT, 102 SMDs (right) do the work of 
ordinary transistors, resistors and capacitors. 


PASSPORT comes with a leather 
case and travels like a pro, in your 
briefcase or in your pocket—to the 
job for trips in the company car, on 
airplanes for use in far-away rentals. 
Just install on dashtop or visor, then 
plug into the lighter. PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 


Small means 
an easy fit in the briefcase 


One more PASSPORT con- 
venience — call us direct. It's toll free. 
We make PASSPORT in our own 
factory and we'll be happy to answer 
any questions you may have. If you 
decide to buy, we ll ship your 
PASSPORT within 24 hours by UPS, 
and we'll pay the shipping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour delivery. 

If vou're not satisfied within 30 
days, return PASSPORT. We'll refund 
your purchase and your return ship- 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
your own? 


$295 (OH res. add $16.23 tax) 


Slightly higher in Canada 


© 1985 Cincinnati Microwave, Inc. 


PASSPORT 


RADAR*:*RECEIVER 


Call Toll Free 800-543-1608 


Cincinnati Microwave 
Department 100-016-C14 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 
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Electronics Newsfrone continued 


video signals in a variety of ways. For 
instance, an “Enhance” control boosts 
video signals up to nine decibels for a 
crisper image. And a front-mounted 
joy stick lets you correct overall color 
or change the color in specific areas 
of a scene for special effects. Audio sig- 
nals are enhanced by a built-in DNR 
noise-reduction system (lowers hiss by 
10 decibels) and a stereo synthesizer. 
For editing, there are audio-video 
fader controls. 

The DI-V5 distribution amplifier 
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CHANNELLOCK Pliers Are American Made. 
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9 CHANNELLOCK, INC. 1985 


| 


(top in photo) is used for large instal- 
lations. It amplifies a single audio- 
video source for use with up to five 
components such as multiple VCRs. 


| HQ is coming 


HQ (high quality) is a new video- 
processing system developed by JVC 
for VHS video recorders. It has been 
nicknamed “Super VHS” (in response 
to Sony’s Super Beta), and the Zenith 
VR4100 ($1,099) above is one of the 
first machines to use it. The system 
uses two comb filters to eliminate 


| video noise and color streaking, and 


it extends the high-frequency range 
by 20 percent in the SP and EP speeds 


| for sharper images. HQ tapes are com- 


patible with the standard VHS format. 


| Goodbye, floppy disks? 


EEPROMs (electrically erasable, 


programmable read-only memory) are 


memory chips that retain information 
even when power is removed. When 
used in a computer, they could elimi- 
nate the need for a data-saving pe- 
ripheral such as a disk drive. That 
hasn't happened yet because present 
EEPROMs can hold only about one 
kilobyte (K) of data. But a few com- 
panies, like Advanced Micro Devices, 
Intel, and Seeq Technology, have 
shown a new EEPROM-manufactur- 
ing technique that squeezes more on 
the chip by working in areas as small 
as a few atoms. The chips can be pro- 
duced economically and contain from 
64K to 256K of data. Goodbye, disks? 
Not yet.... 

Maxell will soon demonstrate a new 
computer disk that uses perpendicu- 
lar recording—magnetic particles are 
perpendicular to the substrate, as op- 
posed to horizontal as they are on con- 
ventional disks. The advantage: much 
greater density. One 5.25-inch floppy 
can hold a whopping eight megabytes 
of data. Presently, there are no per- 
pendicular disk drives announced by 
manufacturers. Could Maxell know 
something we don't? 


Are you missing out on the joys of wood- 
working? Imagine for a moment the shine in 
your little girl’s eyes the first time she sees the 
rocking horse you built just for her. Or think 
of the fun you'd have on a deck added to 
your house — built with your own hands. 
Maybe the cooks in your family would like a 
kitchen custom-made to their needs. Or 
consider how much enjoyment you'd get 
from your stereo system if you built your 
own entertainment center. 

Unlike many other hobbies, wood working 
is a hobby of the imagination as well as the 
hands. Starting with nothing more than an 
idea, you create things that express your 
individuality, creativity and common sense. 
You solve problems, learn new skills — and 
save money in the process. But most of all, 
wood working is fun. 


Shopsmith® helps you get the 
most out of woodworking. . . 


Now is the time to experience the joy of 
woodworking. And Shopsmith is here to 
help — whether you're an experienced crafts- 
man or a first-time wood worker. We have 
the tools, the products and the support you 
need to fully develop woodworking as your 
outlet. 

Take the Shopsmith MARK V, for 
instance. The original multipurpose wood- 
working tool, the MARK V gives you the five 
most needed power tools — a table saw, 
vertical drill press, horizontal boring 
machine, disc sander and lathe — in one 
compact unit. It's an entire woodworking 
system, with precision, adaptability and 
quality built in. So, with very little practice, 
you ll be able to concentrate on the enjoyable 
aspects of woodworking — and leave the 
labor to the machine. 


. . . With special tools and 

professional-quality know-how. 
The MARK V is only part of the 

Shopsmith story. We can also supply you 


with almost every woodworking product 
and accessory you need. Take advantage 


of the convenience of shopping by mail or | 


stop by the Shopsmith Store near you 
for products, education and invaluable 
free advice. 


Loren 


MEL Ie 


Your satisfaction is our goal. 


We back all our products with an iron- 
clad guarantee and warranty. There's a 
toll-free number you can call with your 
woodworking questions and problems. 
We're committed to your woodworking 
education through owner's manuals, 
classes, seminars, magazines and catalogs. 
All this is part of the Shopsmith Difference, 
the reason Shopsmith is for better wood- 
workers and those who want to be. 
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[Г] YES, please send me a FREE Information Kit, a 
copy of How To Determine Your Best Power Tool Buy and 
enroll me for a year's subscription to Hands On. 


Name 
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О І currently own a Shopsmith power tool. 


Mail to: Shopamith, Inc., 6640 Poe Avenue, Dayton, Ohio 45414-2591 
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Get down to fundamentals... 
Experience the joys 


Ask for FREE Information and 
Booklet. 


To find out more about the rewards and 
the satisfactions of woodworking, call or 
mail the coupon below. We'll rush you a 
Free MARK V Information Kit plus a copy 
of How To Determine Your Best Power 
Tool Buy. 


Special Bonus! FREE Magazine 
Subscription! 


If you act now, as a special bonus we'll 
enroll you in a one-year FREE subscription 
to Hands On, The Home Workshop 


Pre 


Magazine. Chock full of ideas, project 
plans and do-it-yourself advice, this maga- 
zine is yours when you call toll-free or 
return the coupon below. You're under no 
obligation. Do it today! 


Call toll-free 1-800-228-8500 
In Nebraska, 1-800-642-8788. 


Shopsmith Inc. 


For better woodworkers 
And those who want to be 


6640 Poe Avenue 
Dayton, Ohio 45414-2591 


© Shopsmith, Ine.. 1985 
Shopsmith® is a registered trademark of Shopsmith, Inc. 
Available in the U.S.A. and Canada Only. 

Quality woodworking tools made in the U.S.A. 
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The Ford [e XLT displays good form during a 28-mph run through the cones in the ieena турны: test. 


The compact-pickup field is one of the most hotly contested arenas in the auto market- 
place. That competition has bred a group of small import and domestic trucks with power- 
ful V6 engines, good handling, and luxurious interiors. PoPULAR SCIENCE put three U.S.-built 
haulers through instrumented tests to find America's best bite-size pickup. 


By JACK KEEBLER 
Photos by Greg Sharko 


year was a pickup truck. In 1985, 

compact pickups, including the im- 
ports, grabbed a 28-percent share of 
the total truck market. Why are trucks 
so popular? 

To find out, POPULAR SCIENCE took 
American Motors' new Comanche, 
Chevrolet's S-10 Tahoe, and Ford's 
Ranger XLT to Stewart International 
Airport, in Newburgh, N.Y. There we 
conducted instrumented acceleration, 
high-speed handling, low-speed maneu- 
verability, and braking tests. 

I found that there are several rea- 
sons for the pickup truck's growing 
popularity. First, most owners admit 
that they coast around much of the 
time hauling a load of fresh air. But 
pickup drivers are quick to point out 
that few vehicles are handier to have 
around when the occasional awkward 
load shows up. And with more leisure 
time available, Americans have dis- 
covered ski mobiles, dirt bikes, and 


T he best-selling car in America last 
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ATVs—not to mention home projects 
requiring lumber, pipe, and fencing. 

Second, smart pickup builders real- 
ized that early pickups, whether empty 
or lightly loaded, were painfully hard 
riding. The result is a new generation 
of smooth-stepping independent front 
suspensions. A big increase in engine 
performance is another reason for the 
attraction. Today, lightweight powerful 
V6 engines give compacts quick accel- 
eration and larger trailer and load- 
hauling capacity. And, finally, the 
small-truck breed has undergone a 
hefty amount of cabin refinement. In- 
terior appointments and convenience 
equipment now rival those in the best 
sedans. 

There remains, however, one area 
badly in need of improvement, which 
appears to be the Achilles heel of an 
otherwise superb group of trucks: in- 
stability during panic stops. More 
about that later. 


Wheelspin 


One of the areas of biggest improve- 
ment for small pickups has been en- 


gine power. That's why I was surprised 
at the lackluster performance of the 
Comanche's General Motors-supplied 
2.8-liter V6. It was more than five sec- 
onds slower to 60 mph (18.5 seconds) 
than the Chevrolet S-10 (13.4). The 
Chevy had essentially the same engine, 
with minor differences in carburetion. 
(A fuel-injection-equipped 1986 5-10 
was not available in time for our test.) 
Much of the difference was directly 
attributable to the power-gobbling 
three-speed automatic transmission 
in the Comanche. 

The acceleration champ, however, 
was the Ranger. With its optional fuel- 
injection 2.9-liter V6, it easily bested 
its competitors at 11 seconds. Acceler- 
ation runs were marked with lots of 
tire smoke and wheelspin. Unfortu- 
nately, like performance sedans with 
large engines, the Ranger's heavy 
clutch-return spring quickly tires your 
left leg in city traffic. 

Two of the trucks in this test were 
four-wheel drives: the Chevy S-10 and 
the Ford Ranger. Shifting the Chevy 
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“For me, learning about 
electronics is the first step fo where 
I wanf fo go in life: 


SP4 Rich Parsons, HAWK Missiles 

“When I was a little kid, | dreamed about being an astronaut. Or working with space-age 
technology. Now the Army’s preparing me for a future, in high technology. All I have to do is go for it. 

"D work on the HAWK high-power radar. Talk about complicated. Its like a puzzle 
made of circuit boards. It takes a really experienced technician to figure it out, fit the puzzle together 
and make it work. Since I'm the supervisor, І need to know it. Inside and out. 

"Right now, I feel Tm standing tall on the mountain. With my electronics experience — 
real, hands-on experience — my future can go in a lot of different directions. All of them point up.” 


The Army could be your connection to a high-tech future. ARMY. 
a 


For more information, contact your local Army Recruiter BE Al YOU CAN BE 
or call toll free 1-800-USA-ARMY. ALL | Mor 


Е. 
gua FE. 


ES ILLI 


i 


Comte tay 


III 
"Tei B 


Pickup showdown continued 


95 
21 ae d 
cp 5 
Ud. ae 5 
se БАА 1 
А 3 
cw = 3 
E a 3 
x 2 


in and out of the four-wheel range is 
fairly straightforward. A lever on the 
floor next to the shifter switches the 
transfer case smoothly and quickly. I 
have only one small complaint: It's a 
long reach from the driver's bucket 
seat. 

The Ranger has a better arrange- 
ment, which Ford calls Touch Drive. 
Touch a small switch on a console 
above the rear-view mirror, and the 
truck pops into or out of four-wheel op- 
eration. Another switch on the same 
console activates the transmission's low 
range for heavy tractor-like power. 


High-speed handling 


Ithought the S-10 and Ranger would 
be at a distinct disadvantage in this 
arena. I was wrong. Their high cen- 
ters of gravity and mud and snow tires 
did not prove handicaps. The Chevy 
tied with the AMC for second place, 
while the Ford again stole the crown. 
In this event the Ranger managed a 
2.5-mph margin over its competitors. 
Its probably safe to assume that all 
the trucks were greatly aided by their 
narrow tracks and taut suspensions. 


Low-speed footwork 


It's not exactly the "Texas Two-Step," 
but the low-speed grid requires a sim- 
ilar type of sure precision from the 
steering and suspension. And appar- 
ently none of these pickups had two 
left feet. Owners appreciate this type 
of low-speed handling when they need 
to dodge a stump in an open field, a 
shopping cart in a crowded parking lot, 
or a broken bottle on a local street. 
Again the 4 x 4s seemed to suffer no 
disadvantage. The Comanche and 
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AMC Comanche displays its civilized manners in the high-speed brake lane. 


Ranger tied at 28.6 mph. The Chevrolet 
was just Ya second behind at 28.1. 
Comfort 

Without question, the Ford and 
Chevrolet provided a more comfortable 
ride than the AMC. I feel that this was 
due in large measure to the indepen- 
dent front suspension of the Ranger 
and S-10. AMC chose to fit its new 
pickup with a beam axle in front. Al- 
though not as noticeable on smooth 
highways, even slight road irregulari- 
ties fairly shout about the Comanche's 
primitive axle. 

The interiors of these test vehicles 
are plush. Some of the options now 


available include inflatable lumbar 
seats, tilting wheels, graphic equal- 
izer AM-FM radios, power door locks, 
aluminum-alloy wheels, power steer- 
ing, and electric windows. Both the 
Chevrolet and Ford added to their lux- 
ury impression by fielding extended- 
cab models. Behind the tall, soft bucket 
seats in each pickup is a narrow stor- 
age area. In the Chevy, two folding 
jump seats with seat belts are bolted 
to the area’s outer bulkheads. They’re 
just large enough for adults for a short 
trip or for children. The Ford's ex- 
tended-cab option featured two large 
covered compartments in the same po- 
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RADAR WARNING RECEIVEH 


Unanimous 


(Even the competition says ESCORT's the one to beat) 


| a SII" circuli. 
les easy to see who sets the pace in radar So eel 
warning. Just read all the detector ads. Most 


۹ № ESCORT is sold т one place only, the 
и a < factory that makes it. This lets you deal directly 


of them claim to be as good as ESCORT. A few 
say they're better. 

At least they agree on one thing. ESCORT 
is the one they have to measure up to. 


A modern classic 

ESCORT was a radical piece of electronic 
engineering in 1978 when it was introduced, 
the first practical use of superheterodyne tech- 
nology to warn of police radar. Car and Driver 
magazine said, "...the radar detector concept 
has finally lived up to its promise." 

Since then, our engineers have never 
stopped refining that technology. ESCORT may 
look the same on the outside, but it never 
stops getting better on the inside. 


Standard of comparison 

Now, when experts refer to the high-water 
mark in radar protection, they automatically 
turn to ESCORT. In March of this year, Car and 
Driver published its latest detector test, this one 
comparing remote-mounted models. ESCORT 
is designed for dashtop or visor mounting. But 
the magazine included ESCORT in the test 
anyway, as the reference against which the 
performance of the others would be measured. 
ESCORT scored 412 points in the final rating, 
compared to 274 for the highest-finishing 
remote. You might say the comparison showed 
that there is no comparison. 


A gilt-edged reputation 
Seven years is a long time in the radar 
warning business, but there is no shortcut to 
a good reputation. Car and Driver said, "The 
ESCORT radar detector Is clearly the leader 
In the field In value, customer service, and 
performance..." 
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These excerpts were taken entirely from 
advertisements for other radar detectors. 


So it's easy to understand why other de- 
tectors would try to stand in our limelight. 
ESCORT has seven years worth of credibility, 
the one quality that money can't buy in this 
business. 


Check our references 

Credibility doesn't come from extravagant 
claims. It comes from satisfying customers. 
You probably know someone who owns an 
ESCORT (nearly a million have been sold). So 
ask about us. 

ESCORT pioneered superheterodyne receiv- 
ing circuitry. Ask if our radar warnings always 
come in time. 

ESCORT's reporting system combines an 
alert lamp, a variable-rate beeper that distin- 
guishes between X and K band, and an analog 
meter, all to give an instant indication of radar 
strength. Ask if our warning takes the panic 
out of radar. 


№ with experts. Any of our staff of over 60 sales 


people will be glad to answer any questions 
you may have, about ESCORT or about radar 
in general. 

We've been solving people's radar problems 
since 1978. How can we help you? 


Try ESCORT at no risk 
Take the first 30 days with ESCORT as 
a test. If you're not completely satisfied 
return it for a full refund. You can't lose. 


ESCORT is also backed with a one year 
warranty on both parts and labor. 


ESCORT $245 (OH res. add $13.48 tax) 


Slightly higher in Canada 
TOLL FREE... . 800-543-1608 


By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 100-016-A14 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


Tune in "Talktalk;' the satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


с 1985 Cincinnati Microwave, Inc. 


Colonial seaports, plantations and gardens. 
Beaches. Lakes. Mountains. Great dining | 
bountiful shopping and time to be friendly. 
уел make i ges Carolina. Send for 
$ vour free 64-page full-color Vacation Guide. 1 
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BIG PROFITS 


in Steel Frame Homes 


OWN YOUR OWN SUCCESSFUL TRI-STEEL DISTRIBUTORSHIP! 


Mail to: South Carolina, Room 475, Box 78. Columbia, SC 2970? 


[ Smiling faces. Beautiful FEM 


We make it easy with: 

* Low capital investment 

* No inventory requirement -— = 

e Distributor training & support а - 

e Substantial discounts р = 

e Financing assistance 

e Advertising support 

° Construction assistance 

e Single & multi-family designs 

e Low maintenance 

• Tremendous energy efficiency 
(R-30) | 


TAKE ADVANTAGE OF „ i» 
HOME BUILD- SS 
ING. JOIN OURS: > | 
WINNING TEAM "s 
TODAY ! | 


Select territories now 
available with a refund- 
able $4,950 investment. 


* Unique patented designs 

* Fast construction time 

e Wide selection of floorplans 

® Custom designs available 

e One-story, two-story, tri-level 
For more information 


call [800] 433-5555 or in 


Texas [800] 772-5909 ЦД 


1400 Crescent • Denton, TX Fi Steel 


©1965 All Rights Reserved — 
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Pickup showdown 
Continued 
sitions as the Chevy’s jump seats. In 


| addition, the Ford had a shade, sim- 


ilar to that in some hatchback sedans, 
that could be pulled across the rear 
area to provide security from the crim- 
inally curious. 


| The Achilles heel 


A 60-to-zero-mph panic stop in these 
unloaded pickups is a wild ride. In fact, 
it's more than a little like a stint on a 

Continued 
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How easy is it to service these cars? To give 
you an approximation of how difficult it is 
for a typical person to perform various serv- 
Ice operations, we examine each test vehicle. 
The numbers mean: 1, very difficult; 2, dif- 
ficult; 3, average degree of difficulty; 4, easy; 
5, Very easy. 


AMC 
Comanche 
Chevrolet 
5-10 Tahoe 
Ford 
Ranger XLT 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

b adjustment 
ОН filter 


| Oil fill 


Replacing hoses 
Upper radiator hose 
LOWE! radiator hose 
Healer hoses 


Changing bulbs 
Headlights 
Taillights 

Front 


running ients 
Front parking lights 
Front directionals 
Rear directionals 
Rear ri 


inning lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 
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Atari 


Atari's new computer 


serious threat to Macintosh. 


Will the Amiga survive? 


Ep PISA 


By Joseph Sugarman 


Imagine this. If | could 
offer you a Macintosh computer—(a com- 
puter that sells for over $2000)—for one third 
the price, you might wonder. 

But what if | offered you a better computer 
with none of the disadvantages of the Mac 
and what if | added new features which im- 
proved its speed and performance? That's 
exactly what Atari has done in an effort to 
grab the ball from Apple and really explode 
into the personal computer market. 


HEADING EFFORT 

Heading the effort at Atari is Jack 
Tramiel—the same man who built Com- 
modore into a billion dollar corporation, sold 
more computers than any other man in the 
world and believes in giving the consumer in- 
credible value without sacrificing quality. The 
new Atari is a perfect example. 

First, let's compare the new Atari ST to the 
Macintosh and the Commodore Amiga. Sorry 
IBM, we can't compare the ST to your PC 
because yours is almost five years old, much 
slower, and, in my judgement, over priced. 
Price The cheapest you can get the Macin- 
tosh with 512K of memory is $1800 with a 
one-button mouse, a disk drive and a 
monochrome monitor. The Amiga sells for 
$1995 with a two-button mouse, a disk drive 
and a color monitor. The Atari ST sells for 
$699 with a two-button mouse, a disk drive 
and a monochrome monitor and for $200 
more, a color monitor. Read on. 

Monitor With the Mac you can only use its 
9" monochrome monitor and with the Amiga 
you can only use its 12" color monitor. With 
the ST you have a choice of either a 12" 
monochrome or high-resolution color monitor 
or your own TV set. 

Resolution The number of pixels or tiny dots 
on a screen determine the sharpness of a 
computer monitor. The Mac has 175,104 pix- 
els and has one of the sharpest screens in 
the industry. The Atari ST has 256,000 pix- 
els or almost a third more than the Mac. And 
the Atari color monitor compared to the 
Amiga in its non interlace mode is 128,000 
pixels or exactly the same. 

Power All the computers have a 512K 
memory with a 68000 CPU operating with a 
32-bit internal architecture. But Atari uses four 
advanced custom chips which cause the 
CPU to run faster and more efficiently giving 
it some tremendous advantages. For exam- 
ple, it has a faster clock speed of 8Mhz com- 
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pared to the Mac's 7.83 and the Amiga's 
7.16. And the speed of the unit is hardly af- 
fected by the memory requirements of the 
monitor which in the Amiga can eat up much 
as 709/ of the unit's cycle time or speed. 
Keyboard This is the part | love. The Mac has 
a small 59-key keyboard and a mouse. That's 
all. The 95-key Atari has both a mouse, cur- 
sor keys, a numeric keypad and ten function 
keys. The keyboard looks fantastic and is 
easy to type on. Although the 89-key Amiga 
has almost all the features of the Atari 
keyboard, it looks like a toy in comparison. 
(Sorry Commodore, but that's my opinion.) 
Disk Drive The Mac's 312" disk drives run 
at variable speeds—slowing down as they 
run. The Atari 3/2" drives run faster at a con- 
stant speed—and quieter than any other unit. 
Features The Atari ST comes equipped with 
the same printer and modem ports as the IBM 
PC—a parallel and RS232C serial port. The 
Mac comes only with a tiny non-standard 
serial and modem port. The ST has a hard 
disk interface capable of receiving 10 million 
bits per second. There are two joy stick ports 
and a 128K cartridge port for smaller pro- 
grams or games. lt has 512 colors (for the col- 
or monitor), it has a unique MIDI interface in- 
to which you can plug your music synthesizer 
and record or play back your music. 
Software Right now, the Mac has more than 
the Atari ST and the Amiga combined. The 
Atari is a new system but the track record of 
Atari's Jack Tramiel and the potential of the 
new unit is causing a flood of new software 
titles. In fact, I'll predict that eventually the 
Atari will have more software than the Mac. 
There are now hundreds of titles, from word 
processing to spread sheet programs, from 
graphics and games to data base 
management—all with those easy drop-down 
menus and windows. There's plenty from 
which to select now and plenty more to come. 

If you think I’m enthusiastic over the ST, 
listen to what the press is saying. Byte 
Magazine just called it the "Computer of the 
year for 1986." Creative Computing exclaim- 
ed, "Without question, the most advanced, 
most powerful micro computer your money 
can buy.” and finally, the Atari ST is the best 
seling computer in Europe and acclaimed, 
“Тһе computer of the year," by the European 
personal computer press. 

| am going to make the ST so easy to test 
in your home or office that it would be a 
shame if you did not take advantage of my 


The Atari 520 ST is a seri- 
ous challenge to the Apple 
Macintosh and will open 
up a ma aor fight in the 
personal computer market. 


offer. First, | will offer the 
computer itself for only $299. You will need, 
in addition, either one or two disk drives and 
either an Atari monochrome or color monitor 
or your own TV. If you order with your credit 
card during our introduction | will ship your 
order and only bill you for the postage and 
1/3 the purchase price. | will also add a few 
software packages free including "Logo" — а 
beginners programming language, a disk for 
programming in BASIC and Neochrome—a 
graphics paint program. 
COMPARE THE TWO 

After you receive the Atari ST, put it next 
to your Mac or Amiga or even IBM. See how 
extremely sharp the graphics appear, 
discover what a perfect word processor it is, 
how great the keyboard feels and finally how 
much faster and quieter it runs. 

If you're not convinced that the Atari is far 
superior to your present computer and a fan- 
tastic value, simply return it and I'll refund your 
modest down payment plus our postage and 
handling charges. If you decide to keep it, 
I'll bill your credit card account for the remain- 
ing balance and enroll you in our discount 
software club (a $50 value) that lets you buy 
software for up to 50% off the retail price. 

But act fast. We have only 2,000 units and 
1,000 free memberships that we will offer as 
part of this introductory program and we are 
certain they will go fast. Order today. 

To order, credit card holders call toll free 
and ask for product by number (shown in 
parentheses). Please add $20 per order for 
postage and handling. (If you pay by check, 
you must pay the full amount but we will pro- 
vide you with a bonus software package.) 
ST Keyboard, CPU & Mouse(4060N) $299 
Disk Drive (4056N) 199 
Monochrome Monitor (4057N)....... 199 
RGB Color Monitor (4058N) ........ 399 


Note: A list of software will come with the unit. 
IBM is a registered trademark of International Business Machines 
‚ Commodore & Amiga are trademarks of Commodore Elec- 
tronics LTD. Apple & Macintosh are trademarks of Apple Com- 
puter, Inc. Atari, ST & Logo are trademarks of Atari Corp. 


PRODUCTS 
THAT 
THINK 


One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1985 
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Pickup Showdown continued 


mechanical bull in adrenalin-pumping 
unpredictability. Only pumping the 
brakes to prevent rear-wheel locking 
—and careful steering—kept any of 
the trucks inside the lane. 

To be fair, the Comanche was easier 
to control than the Ranger or 5-10. 
But even with Comanche's brake- 
proportioning valve—sensitive to bed 
loading—AMC failed to fully prevent 


the pickup trucks garnered better than 
a poor grade in this important test. The 
Chevy S-10 took the most serious black 
eye with a 207-foot hot stop marked 
by sideways drifting. 


Author's choice 


I have to go with the Ranger. Its 
superior power, top handling, and easy- 
to-operate four-wheel-drive system make 
it my choice. 


| д rear brake lockup. Note that none of 
ү i WV AN i 
| Ps Acceleration (sec.) 
z zn 0-60 mph... о MES 134 110 
3 E | Brake test (cool) 60-0 meh 
Stopping distance (ft.) .. у 171 188 
4 2 | ‘Pedal pressure (ba) .................. OO 42 45 
7 i Brake test (hot) 60-0 me | 
я E Stopping distance (ft) .. ы 189 207 184 
3 4 | Pedal pressure (Ibs.). .. Sena eae 55 35 
1 if | Interior noise @ 60 mph (GBA) 75 68 69 
ў Е | Handling test (mph) ... Re. te, 647 671 
3 k | Maneuverability test (mph) - 286 28.1 28.6 
d | а AA E NER cs uf 16 е 18 
| 16 EE 18 


а 


iz TIONS Ambient temperature, 45° F; relative humidity, 85%, barometric pressure, 30.2 in. Hg 
Wheelbase о пае 1229 125.0 
| Overall length sss. 1955 . 1928 _ 192.7 
| Overall height ааа. 637 63.4 68.2 
p Г ом И 647 66.9 
oie 7 | REK И ВМО 55.6/55.1 56.5/55.1 
Vorne M Ground clearance aunean 75 69 68 
Front head тоот... анна de 39.1 39.2 
| Front hip room ice 553 50.7 54.8 
|: Front leg room iran 399 42.5 42.4 
24 wini pages |= " " 
f d d | Displacement (cu. in./L) .. 173/28 173/2.8 179/2.9 
of window an | Compression sitio В 851 931 
| Carburetion .. 2 bbl. 2 bbl. FI. 
patio door facts Net hp @ rpm cs 115 @ 4,800 115 @ 4,800 140 @ 4,600 
| . | Net torque (ft.-Ibs.) @ rpm .. . 150 @ 2,100 150 @ 2,100 170 @ 2,600 
s = Transmission ... Lite Speed automatic: 5-5 manual 5-5 manual 
Here's the window and patio door Aedui. а 321 3l 
booklet for new homes, remodeling and | Tirê таке... Michelin Uniroyal Uniroyal 
window replacing. 24 pages of facts Tre TYPO наан Badia X — Laredo Laredo | 
апа figures in easy to understand | Тїге SIZE E ы елы eee eh ER а SE go qoe adu era ue ШЕ, P215/75R15 P235/75R15 P205/ 75R15 
tion and answer fo t EEE аА Power, recir- Power, recit- Power, recit- 
ques | rmat. | Г | culating ball culating ball culating ball 
There are full-color photos for window | | Overall steering ratio... 1524 1651 _ 17.04 
ideas and sections on energy, | Turns, lock to lock e 3.5 3.2 4.0 
window planning and new Andersen” Turn diameter (ft) s 413 43.8 - 43.5 
High- -Performance insula | Front suspension iiien Сой spring, live axle Independent, Twin-Traction 
ith | i | | 
The complete ا ا‎ ка, аво а E E Щи 
hne: is shown installed in homes. | Rear 5и5реп5їоп.................................. Hotchkiss, Salisbury axle, Leaf, two-stage 
eT Tee Tee eT ET TOT Oe TC REC га | x | leaf springs ‚ leaf springs variable rate 
Sen 4% те the “Window & Patio Door iê | Front stabilizer-bar diameter ein) su Dh 1.1 1.125 
| Rear stabilizer-bar diameter des bad mm — 0.75 
From Andersen" booklet. Payload (max. 165.) . Sus 1200 1,500 1,625 
I plan to ÛJ build L] remodel L] replace. Brakes .. sess | Disc-drum Disc-drum Disc-drum 
Mail to: Andersen Corporation, Box 12, Brake swept arm (sa dn jus E SN 345 32 
Bayport, MN 55003. Fuel tank (gal.) VO uer debt 160 20.0 14.5 
| Liftover height (in.) .. 2781 44.10 23.09 
Name Curb weight (Ibs.) .. DERE duda 3,107 3,065 
m F/R weight distribution (35) .. s 53/47 SS 61/39 
Base price .. MORBUS MEE alu $8,756 $8,571 
City State Price as tested . m $12,348! $14,815" 510,533? 
Zip | Major options (over $100) XLS package $905, automatic transmission $670, V6 engine $437, interior decor group $343. 
Area Code i P215/75 R15 tires $332, aluminum wheels $325, power steering $274, sport bar $255, stereo AM-FM radio $177, chrome | 
Phone .( } rear bumper $176, sport decor group $143, protection group $124, console with arm rest $112, sliding rear window $111; 


“Tahoe equipment $1,011, air conditioning $705, off-road chassis equipment package $643, ETR-AM STR-FM stereo with 
seek scan $594, operating convenience package $325, power steering $260, locking-differential rear axle $238, cast-aluminum 
wheels $238, V6 engine $225, chrome rear-step bumper $217, electronic speed control $195, 5-speed manual transmission 
$175, two-tone paint $167, tinted glass $135, tilt ie $115; rapid spec package $1,085, off-road tires $219, deluxe 
two-tone paint $200, aluminum wheels $188, cloth captain's chairs $181 | 


Come home to quality. ال‎ 
Andersen 
022-0285 
86010 © 1986 Andersen Corp. 
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CIE MAKES THE WORLD 


OF ELECTRONICS YOURS. 


4K RAM Microprocessor Training 


Today's world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 


kind you get from CIE, the kind that 


can take you to a fast growing career 
in business, medicine, science, 
government, aerospace, 
communications, and more. 


cialized 
| training. 


You learn best from a specialist, 
and that’s CIE. We're the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 
students are currently doing 

all around the world. 


actical 
É training. 


You learn best with practical training, 
so CIE’s Auto-Programmed? lessons 
are designed to take you step-by-step, 
principle-by-principle. You also get 


valuable hands-on experience at every 


stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Laboratory, for example, trains you to 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply cant. 


Cl 


You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CIE, you 


а 


Cleveland Institute of Electronics 


1776 East 17th St., Cleveland, Ohio 44114 


can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 
a toll-free phone call away. 


FW he first step 
is yours. 


‘To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 
(in Ohio, 1-800-362-2105). 
Well send you a copy of CIE's 
school catalog and a complete 
package of enrollment information. 
For your convenience, we'll try to 
have a representative contact you 
to answer your questions. 


YES! I want to get started. Send me my CIE school catalog including details 
about the Associate Degree program. 


Print Name 


Address 


City 


Age 


Apt. 


DE. om BIB 


Area Code/Phone Na = = 


Check box for GI. Bulletin on Educational Benefits 


Û Veteran 


C] Active Duty 


MAIL TODAY! 


OR CALL TOLL-FREE 1-800-321-2155(In Ohio, 1-800-362-2105) 


PS01 


No more 
phone book 
—if you live 
in France 


To look up a telephone number, the French 
use computer terminals. This use of videotex 
may serve as a model for U.S. ventures. 


By G. BERTON LATAMORE 


dialed a number, and typed “mal de cceur” and the 

address of the Paris office I was sitting in. In seconds, 
the screen filled with information on several heart doc- 
tors located nearby. Next I entered the name of my host, 
Georges Nahon, purposely misspelling it. The computer 
corrected my spelling and gave me his home listing. 

I was using the French National Electronic Directory, a 
unique service that is replacing telephone books through- 
out France. Instead of a phone book, homeowners can choose 
a free “Minitel” videotex (text data base) terminal— 
basically a keyboard, CRT, and smart modem. They can 
use the terminal to call up about 1,000 specialized videotex 
services—and the National Electronic Directory. Available 
nationwide, the directory holds all 25 million French phone 
listings and handles four million inquiries a month. 

Three things make the computerized directory attrac- 
tive to the French, says Nahon, managing director of 
Intelmatique, a branch of the government agency that runs 
the telephone system. 

e It finds names of people anywhere in France. 

e It has a simple command structure. 

e [t is updated daily. 

Nahon admits that the massive terminal giveaway— 
the French government has already provided a million 
terminals at a total cost of around $250 million—is ex- 
pensive. But so is printing annual telephone directories 
and providing directory service. "We hope to replace printed 
directories almost entirely in France," Nahon says. 

Although most directory calls are free, there's a charge 
for each minute a call is made to the Electronic Kiosk— 
the digital telephone switch that connects the caller to 
the other videotex services. The charges, about $6 an hour, 
show up on the user's telephone bill. The income to the 
phone company is huge. In one month, the videotex net- 
work carried 3.5 million calls for 400,000 hours of use. 

What are the French doing with their Minitels for all 
these hours? To find out I visited Funitel, which offers 
interactive electronic games and quizzes. Funitel is one of 
the two most heavily used services, with an average of 
20,000 calls and 2,000 hours access time logged every day. 

Trying out one of the most popular "games," I entered 
the date and place of my birth. In seconds, the screen dis- 
played a complete astrological readout, including a de- 


i turned on a small terminal connected to the telephone, 
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tailed prediction of my short-term future. Other Funitel 
offerings include psychological questionnaires based on 
clinical tests. Answer the questions, and receive computer 
profiles of topics ranging from your dating preferences to 
your child's latent skills. There's also a unique computer- 
moderated chess program that allows two players from 
anywhere in France to play against each other. 

This successful program led to another offering— 
electronic mail. To allow chess players to arrange games, 
Funitel provided an electronic bulletin board. It was im- 
mediately filled with lonely non-players looking for friends. 
Now Funitel offers a general communications service. 

Why is videotex so successful in France? One reason: 
“The French see videotex as a complement to the tele- 
phone, not the newspaper,” Nahon explains, “and there- 
fore see it as a communications rather than an information 
medium.” And Minitel users don't have to subscribe to 
each videotex service—they simply call the Electronic 
Kiosk. The French like this setup so much they use it even 
when it costs more. Funitel advertises subscriptions at a 
rate lower than the kiosk’s—but no one buys them. 

In the U.S., by contrast, users must subscribe to central 
data bases, such as CompuServe, The Source, and Viewtron 
[PS, Jan. '81], which offer many different services. 

But the kiosk also keeps the independent French serv- 
ices competitive. “Suppose you have a news service,” Nahon 
says, “and someone else develops a better one. The word 
gets around quickly, and everyone switches to the new 
service. You have to improve constantly to keep your users.” 

Summing up the French experience, Nahon comments: 
“We believe we have found a way to bring the benefits of 
computer communications into the home.” Several U.S. 
videotex companies are studying the French experience— 
and at least two now provide a more accessible service. 
Both Shuttle Corp. (2569 152 Ave. N.E., Redmond, Wash. 
98052), and CitiNet (490 Trapelo Rd., Belmont, Mass. 
02178) offer advertiser-supported videotex free to anyone 
with a home computer. 


Amazing New Third Brake Light 


Can Save Your Life 


Introducing the biggest safety 
breakthrough in the history of 
the National Highway Traffic 
Safety Administration (NHTSA). 


Gov't approved 
Mandatory for 1986 

Stringent government tests prove that 
the third brake light mounted at eye level 
reduces rear-end accidents by over 53%. 
The government is so amazed with these 
test results they are demanding all 1986 
cars be equipped with this new third brake 
light. (These cars will be introduced in 
September of 1985.) 

The NHTSA estimates predict that this 
light will prevent 900,000 rear-end colli- 
sions a year and 40,000 personal injuries 
a year. And when accidents do occur, tests 
show that personal injuries are reduced. 
Car damage and repairs are also reduced 
by almost 60%. 


Here's why it works 


Mounted at eye level, the brake light 
is bright and easy to see because it shines 
directly into the eyes of the drivers in the 
second and third cars behind you. Also, 
since the light comes on only when you 
brake, it can't be confused with turn sig- 
nals or tail lights. 


Reduce rear-enders 
The third brake light can prevent painful 
whiplash injuries, remind tail-gaters to 
back off, and gives the driver behind you 
better depth perception, day or night. 
Check with your insurance company. 
They may offer a discount for these lights. 


The Third Brake Light comes on 
only when you brake, 
so it can't be con- 
fused with turn 
signals or 
tail lights. 


" Actual size: 

612" wide x 112" 
high. Leg extenders 
let you adjust height up to 5" 


Amazing results — your chance of a rear- 
end accident is reduced by over 53%. 


Exclusive Design 

The versatile design of our light comes 
complete with everything you need — so 
it fits every kind of car. The patented bulb 
assembly snaps out for easy bulb replace- 
ment. The contemporary style has a low 
profile — so it looks good on all vehicles. 

This American made light meets all 
Federal Motor Vehicle Safety Standards 
(FMVSS) including Federal Safety 
Standard #108. 


It's easy to install 

The eye level brake light mounts inside 
your rear window — like the new cars, 
where it is protected from weather, car 
washes, body damage and theft. 

We offer two assembled models — one 


for American cars and one for foreign cars. 


Pivoting legs (with leg extensions) make 
it adjustable to fit all sedans, hatchbacks, 
station wagons and pick-up trucks. Good 
instructions and snap-on wire connectors 
make this a job you can do with a screw- 
driver and pliers in just 20 minutes. 


Money-back 
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Our lights are 
backed by a one 
year manufacturer's 
warranty and our 
own 60-day money- 
back guarantee. If you are not 

satisfied for any reason, you may re- 
turn the light for a prompt full refund. 
Lights are $19.95 each, plus $3.00 ship- 
ping. Shipping is FREE with orders of 2 
or more. 
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Mounted at eye level, the third light is 
easy to see. 


Be first to experience safer driving — 
it could save your life. 


Order today 

For ordering or further information, 
CALL TOLL FREE 1-800-525-8624 
(in Colorado 303-762-1385) or send to: 
Progressive Energy Corp., Dept. PS286, 
3148 South York, Englewood, CO 80110. 

All orders are shipped promptly. Fleet 
prices available. Dealer inquiries welcome. 


Yes, send me the amazing new brake light that 
could save my life. If in 60 days, | am not satisfied, 
| can return for a prompt refund. 


L] Please send me one brake light at $19.95 
and $3.00 shipping. 


O Please send me 2 or more brake lights at 
$19.95 each. SHIPPING IS FREE. 

2 models: 

For American cars 

For foreign cars 


[j Check О MasterCard/VISA 0) COD 

Card # 

Exp. Date 

Name 

Address 

City State. Zip 
PEC 

Progressive Energy Corporation 


Dept. P5286, 3148 5. York, Englewood, CO SONIA 
Toll Free 1-800-525-8624 
In Colorado 303-762-1385 
©1986 Progressive Energy Corp. 


products/technology 
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Front-drive coupe 


A sleek hatch body for Vol- 
vo's 480 ES sports coupe re- 
places the boxcar look. The 
car has a 1.7-liter 109-hp Re- 
nault engine with electronic 
fuel injection and ignition. 
All wheels have disc brakes. 
Pop-up headlights improve 
aerodynamics. It's due in the 
U.S. as an '87 model. 


Business jet 


A full-size mock-up of a 
four-passenger business jet 
by Williams International 
(Walled Lake, Mich.) fea- 
tures forward-swept wings 
and nose canards. Two Wil- 
liams 1,800-Ib.-thrust FJ44 
fanjets (inset) power it. Com- 
posites reduce drag and limit 
its weight to 10,000 Ibs. 
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Ferry їо go 


A flip-open bow can disgorge 
600 cars from Finland’s gi- 
ant 37,800-ton Mariella. The 
ferry and hotel will accom- 
modate 2,500 passengers be- 
tween Sweden and Helsinki. 
There are 830 cabins, two 
discos, a casino, and nine 
restaurants. Four engines de- 
liver 36,000 hp and 22 knots. 


Sporty compact 


Daihatsu Motor Co. says its 
sporty new Charade offers 
compact-car economy plus 
the style and performance of 
larger, more expensive cars. 
Three- and five-door models 
with three-cylinder one-liter 
gasoline or diesel engines 
and turbo options are slated 
for U.S. sale next year. 


Travel watch 


If this is Paris, what time is 
it? Match a city code on the 
band to the dial on its $790 
Airline watch, says Heuer 
Time & Electronics Corp. 
(420 S. Springfield Ave., 
Springfield, N.J. 07081). An 
extra 24-hour hand on the 
GMT model can be set to 
a third time zone. 
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Message key pad ù 


Dial British Telecom's Voice- 
bank service and tap your 
ID number into a pocket-size 
key pad: Tones sent to a com- 
puter let you hear or leave 
messages. Up to seven 25-sec. 
messages can be stored for 
12 hrs. A radio-paging serv- 
ice can beep you as mes- 
sages arrive. 


<< 
Night bomber 


An infrared navigation and 
targeting system under test 
on F-15 Eagles gives the 
fighter a dual role as a 
bomber, says McDonnell Air- 
craft (St. Louis, Mo.). Two 
pods beneath air inlets on 
upcoming F-15Es will carry 
advanced electronics for 
pinpoint bombing at night. 
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4 Add-on tap 


Plum-In lets you tap into ex- 
posed water pipes for an 
added outlet. Just clamp the 
plastic base around a '-in. 
copper pipe to pierce and 
seal a connecting hole. The 
self-plumbing tap includes a 
shut-off valve. Uni-Tubes 
Ltd., 189 Bath Rd., Slough, 
Berks SL1 4AR, England. 


Tilt-wheel tractor 


Cutting grass on hills in a 
big way? Slopemaster 662 
tractors remain stable on 
slopes—up to 30^—because 
the chassis and wheels tilt 
left or right. The engine is a 
four-cylinder 76-hp diesel. 
Cutting width adjusts to 72 
or 90 in. DLR, Box 18945, 
Fort Worth, Texas 76051. 


6 Micro and mini 


Honda unveiled its Today 
microcar (left, top), and Maz- 
da rolled out its 323 model 
(left, bottom). The pint-size 
four-passenger Today has a 
two-cylinder 31-hp engine. 
Vehicle length is 10.5 ft., with 
5.4 sq. ft. of luggage space. 
The Today won't be sold in 
the U.S. Mazda's 323 replaces 
the subcompact GLC. “A key 
objective in redesigning the 
323 was a reduction in noise, 
vibration, and harshness," 
project manager Masaaki 
Kono told PS Associate Ed- 
itor Jack Keebler during a 
recent test drive in Japan. 
Fuel injection and a tuned 
intake manifold have boosted 
the 323's 1.6-liter four-cylin- 
der engine's output to 82 hp. 
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What’s New 
in Recreation 


BY STUART Е. BROWN 


Hot cats 


One sailor can race, or two 
or three people can cruise in 
the Hobie 17. The high-per- 
formance catamaran has 
Mylar plastic-film sails, an 
aluminum - and - fiberglass 
mast, and spring-loaded re- 
tractable centerboards, says 
Hobie Cat (Box 1008, Ocean- 
side, Calif. 92056). It's $3,685. 


Auto sailing 

Autohelm 1000, an autopilot 
for small sailing yachts, is 
controlled by a fiux-gate 
compass. Slight variations in 
Earth's magnetic field are 
converted by microproces- 
sor into commands to the 
mechanical tiller. Nautech 
Ltd., Anchorage Park, Ports- 
mouth PO3 5TD, England. 


c 


ubing first-class 

Put yourself in prime posi- 
tion for lake and pond fish- 
ing—inexpensively — with 
Float Tube, says Browning 
(Rte. 1, Morgan, Utah 84050). 
Three storage pockets can 
hold tackle, lunch, etc. A 
nylon seat with a quick- 
release strap positions the 
angler low for stability. $92. 


Mini motor home 


After they've showered, 
dined, and listened to some 
tapes, three or four adults 
may feel like hitting the hay. 
They can do all of the above 
in this 18-ft., $22,000 motor 
home, according to Scamp 
Eveland's (Box 2, Backus, 
Minn. 56435). Underneath is 
a Ford Ranger V-6 chassis. 
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» 16 Class-A chassis 


Aerodynamic 11,500-lb. class 
motor homes will fit nicely 
atop its new 158-in.-wheel- 
base chassis, says Ford. The 
engine is set far forward in 
the frame, allowing two 
steering locations and easier 
entry and exit. Ford Truck 
Operations, Box 2053, Dear- 
born, Mich. 48121. 


YOU DON’T NEED 
CASTRO’S PERMISSION 


TO SMOKE CUBAN-SEED 
HANDMADE CIGARS! 


HANDMADES FOR THE MAN WHO THOUGHT HE COULDN'T AFFORD THEM! 


ll send them to you from Tampa, 
the fine cigar capital of the world. Sample 

the cigars in my new Silver Medallion Sampler and | 
enjoy a wonderful new smoking sensation. I'll include E кен i 

a generous sampling of Honduras handmades, plus a ААД леш е ө [©7. ige 
nice selection of vintage-leaf, long-filler and cut filler SEWE АНЕ RS cn IET РАКТА АД ДК! ER: 
cigars, all perfectly blended for mildness and flavor. | special selection of Honduras handmades, vintage-leaf long- 
These superb smokes are made with expertly blended - 
Cuban-seed-leaf tobaccos grown and cured the old 010 | : 
Cuban way in Honduras from seed smuggled out of dde. Post ш pes we L rr e пае p 
Cuba. They're mild, flavorful and extremely satisfying to EE ын Бы ку ica э УНУ а 
the cigar smoker who's looking for something new, MEM y lade dur Bars, 

something better, something exceptionally tasty. Experts | 
can't tell them from Havanas. You won't be able to either, 
when you try them. Natural wrapper. If you're ready 
for a luxuriously enjoyable smoking experience, try 
them now. 


—"Yours is the only decent cigar | have had in over 12 
years," one new customer wrote me the other day. 

—^"Of all the cigars | have smoked, both cheap and 
expensive, yours is the best of the bunch," wrote 


filler and cut-filler smokes. If these cigars aren't all you 
return the unsmoked ones by United Parcel or | 


[ To order, fill in and mail coupon to B- 488 | 


| THOMPSON CIGAR CO. | 
| | 5401 Hangar Ct., Dept B488, Box 30303, Tampa, FL 33630 | 


| O.K., TOM! Ship me the Silver Medallion Sampler under | 
| your money-bac guarantee for only $10.90. 

[] Check for $10.90 enclosed (Fla. residents add 5% sales tax) 
| O Charge $10.90to ту [] VISA О American Express 
O MasterCard [O Diners Club 


Credit Card No. (Print all digits) Exp. Date 


| 
| 
another. | E 
— "Outstanding! Best cigars | have had since returning |^ 
from overseas," wrote H. E. O., of Columbia, SC | street 
— “| am very impressed with the mildness and freshness а 5 
of the sampler you sent,” said J. J. M., of Lincoln, IL — EE OFFER GOOD INL US. ому —— cn = 


CREDIT CARD USERS SPEED TOLL-FREE 1-800-237-2559 
DELIVERY BY CALLING IN FLORIDA, CALL 1-800-282-0646 


What’s New 
for Your Car 


BY JACK KEEBLER 


Magnetic ski rack  » 


Large magnetic plates at- 
tach this ski rack to your 
car's roof. That makes it per- 
fect for new vehicles that 
don't have conventional rain 
gutters. It's been tested with- 
out failure at up to 170 mph, 
claims Velm (6400-F Staple- 
ton Dr. S., Denver, Colo. 
80216). Price: $59.95. 


= 
Tire gauges 


Mount four of these push- 
button gauges on your tire’s 
valve stems for easy pres- 
sure checking (20 to 38 psi). 
Ferran & Co. (79 Harriman 
Rd., Irvington, N.Y. 10533) 
claims accuracy to + | psi. Air 
can be added or released 
without removing them. 
Four gauges cost $15. 


Tiny tester 
Snap-on’s MT135 AC/DC 


voltmeter-ohmmeter-contin- 
uity tester comes with a stor- 
age case, probe, alligator 
clips, and batteries. It also 
has LCD readout, data hold, 
and automatic zeroing, and 
reads voltage up to 500 AC 
or DC with input impedance 
of 10 megohms. $80. 
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4 Talking alarm 


Voice Alarm shouts your pre- 
recorded alarm message, 
flashes the headlights, and 
sounds the horn, says Voice 
Technology Intl. (3900 E. 
Whiteside St., Los Angeles, 
Calif. 90063). Keyless, it au- 
tomatically arms itself 15 
seconds after the last door 
is closed. Price: $139. 


| < Light tool box 


Take the weight out of haul- 
ing your tools around with 
this polyurethane tool chest 
from Sears. Blow-molded, 
with rigid double-wall con- 
struction, it’s 22 by 9 by 10 
in. high, watertight, and rust- 
proof. Sears says it resists 
cracking, even when exposed 
to low temperatures. $40. 


A 

Clip-on light 

Black & Decker's Car Work 
Lite works from a 12-V 
cigarette-lighter receptacle. 
A swivel head, a padded 
clamp that fits objects up to 
1?4 in. wide, and a 12-ft. cord 
make positioning the light 
easy. The bulb provides up 
to 2.7 candlepower. $18. 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever to reach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The "Consumers 
Digest" magazine (March/April 1982, 
p. 35) states "Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage. ... Slick 50 does 
exactly what Petrolon claims it does." 
Researchers at anationally respected 
research laboratory, after applying 
a powerful ultrasonic cleaning pro- 
cess to a Slick 50 treated engine part, 
were surprised at its permanence. They 
stated, We actually expected the Petro- 
Lon Slick 50 TFE Resin coating to also 
be removed, but later found it was still 
there." 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
to about 70,000 miles on a car) showed 
almost zero engine wear! 

"Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-7 1, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
itdoesreduceenginewear!....forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." The 
senior engineering researcher at the 
University of Southern California 
in San Diego stated this, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of allisa 


torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaandshownontelevisionstation 
WTVE. Three cars with between 75,000 
and 129,000 mileson them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 to defray 
printing and postage costs and we will 
send you additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for 30 minutes, and leave it in the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the “poly” be- 
tween the parts where it is burnished 
into the pores of the metal. Once impreg- 
nated it is permanent, so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 


Slick 50 does all of the following: it 
increases gas mileage. |t increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the "lubrication starva- 
tion" that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 9095 of the wear on a 
car can be caused by this lubrication 
starvation. You receive all of these 
benefitsforless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECTMY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick" for engine 
friction, our toll free number is 1 -800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-667-1715) 
ог send to: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 
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О I want 2 or more (free shipping & hand.) 
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What's New | 


in Tools 


BY V. ELAINE GILMORE 


Big-table tool 


Shopsmith's latest multipur- 
pose tool, the Mark V Pro, 
comes with two add-on ta- 
bles that extend the work 
surface to 109 in. The $1,599 
Pro has superior capabilities 
as well, says Shopsmith (750 
Center Dr., Vandalia, Ohio 
45377). A kit to retrofit a stan- 
dard Mark V is $450. 


| 
Dial-a-dado 


The twin-blade Craftsman 
dado set can be adjusted— 
while on your saw—to cut 
dados from Мз tois in. wide. 
A simple twist of the collar 
does it. The 8-in. blades have 
48 diamond-sharpened car- 
bide tips. The set ($100 in 
Sears' tool catalog) fits radi- 
al-arm or table saws. 


Adjustable heat 


With a temperature range of 
125° to 1,000° F and a two- 
speed fan, the Thermostrip 
3200 heat gun is good for 
stripping paint, shaping 
plastic, soldering (via a spe- 
cial nozzle), or lighting char- 
coal. The 1,350-W gun is from 
Emhart Corp. (Box 3716, 
Reading, Pa. 19605). $50. 


52 | POPULAR SCIENCE 


¢ Drift buster 


d ee uel ЧА 


Unique bell-curve blades 
(inset) on Toro's single-stage 
CCR-2000 snow thrower 
($480) dig out 13-in. drifts, 
then throw the snow up to 30 
ft., equalling the perfor- 
mance of costlier two-stage 
models, says Toro. The no- 
clog 210° swiveling chute is 
controlled by a hand crank. 


Field guide 


Take along two compact 
tools, and you can sharpen 
your saw chain in the field, 
claims Combined Technolo- 
gies (Box 575, Bellows Falls, 
Vt. 05101). The Pro-Filer ($12) 
is a guide for round files (555, 
34s, and 7/32 in.); the Sure-Grip 
($9) is a vise to steady the 
saw. Add $2.25 for shipping. 


¢ Batt cutter 


Put batts in your attic with 
ease with Groove-V-Guide 
from Raynes Enterprises 
(Box 21077, Eugene, Ore. 
97402). The tool slips over a 
2 x 4 and squeezes the insula- 
tion batt against the board. 
You run a utility knife along 
a groove in the guide to cut 
the insulation. Price: $15. 
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WITH ЅНОРЅМІТН. 
You'll actually see 
the improvement. 


For Example: 


1. 1%hp motor develops nearly 3hp while 
Shopsmith® motor is 1'shp developing 2hp. 
2. Motor can be altered by owner to 220V. 
Shopsmith® does not have this option. 

3. In more than 85% of the comparisons, the 
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Shopsmith® machine is priced higher than 


the Jofal Shope> machine. 


Let us send you 11 more reasons 
Total Shop is a better buy. 
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TS 15-6 Planer 


110 V or 220 V 
Stand & dust 
collector available 
2 HP or 5 HP motor 
15” width, 

6" thickness 


Attention Shopsmith® Owners: 
Call today for our accessory brochure 


and save money. 


Теги Shope 
has proudly 
created an in-home J 
WOODWORKING f 
VIDEO. 


e The first of its kind! 
e 30-min. presentation 


e In-home viewing. 
e $20.00 refundable deposit. 
e Available in VHS and Beta. 


—— — ИИ pg 


CALL TODAY 
toll free 
1-800-845-9356 
| in S.C. call 
i 288-4174 


of the 
Total Shop and the TS 15-6 
Planer. 


Now you can see 
our product at work 
before you buy. 


clip and mail coupon for: Free Informational Kit 
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Dept. F 
P.O. Box 16297/Greenville, S.C. 29606 


Your Mame 


Address _ . 


City State Zip 


Phone |. | — 


о Multipurpose tool О TS 15-6 Planer 
О Video ($20.00 deposit enclosed) 
* United Metal Services, Inc 


What’s New 
in Home 
Improvement 


BY SUSAN RENNER-SMITH 


Waterproof coating 


Tuff-N-Dri exterior spray-on 
coating wraps basements in 
a seamless membrane. Un- 
like thin “damp-proof” coat- 
ings, it stretches, sealing 
cracks that form as the house 
settles, says Owens-Corning 
Fiberglas (Fiberglas Tower, 
Toledo, Ohio 43659). It has a 
10-yr. guarantee. 


Textured panel 


Three cane inserts add vi- 
sual interest to Oak and 
Cane Design hardboard pan- 
eling. The panel's bottom 
third has a narrow-groove 
textured oak finish. The $19 
panels (section shown) are 
effective as accent walls. 
Masonite Corp., 29 N. Wacker 
Dr., Chicago, Ill. 60606. 


= 

Efficient bulb 
Two tiny folded fluorescent 
tubes and a ballast hide in- 
side the 7-in.-long Lux Paq- 
20 lamp. The 20-W lamp lasts 
12 times longer and costs 
73% less to burn than the 
75-W incandescent it re- 
places, says Lite-Tronics 
(5317 W. 123 St., Alsip, Ill. 
60658). Price: $18. 
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Plumbing muffler 


Crash, bang! Surging water 
can break pipes. Two-cham- 
bered Water Hammer Muf- 
fler has an inner balloon- 
like bladder to contain rush- 
ing water and an airtight 
outer chamber to absorb 
the impact. Genova (Box 
309, Davison, Mich. 48423- 
0309) makes the $12 muffler. 


Door closer 


Is your heavy front door of- 
ten left wide open? The Door- 
man Power Plus automati- 
cally shuts 85- to 100-Ib. wood 
and metal doors. Like the 
original, the $35 heavy-duty 
version has a model with a 
“hold-open” setting. Ryobi 
America Corp., 1158 Tower 
Lane, Bensenville, Ill. 60106. 


Cheaper light 


The Caretaker’s rotating 
lens adjusts to illuminate the 
same size area as do two 
150-W incandescent spot- 
lights. But the $125 plastic 
fixture uses a 50-W high-pres- 
sure sodium lamp that gives 
15% more light, says Crouse- 
Hinds Lighting (Box 824, 
Vicksburg, Miss. 39180). 


Semi-solid paint 


Paint the ceiling in a suit: 
Sears’ Ready-to-Roll semi- 
solid paint won't drip or 
splatter. Its custard-like con- 
sistency liquefies under roller 
friction. The no-mix latex flat 
paint comes packaged in a 
$16 ?5-gal. plastic tray. One- 
coat coverage is guaranteed 
for 10 yrs. 


If you ve got the drive бо, 
start your own business, NRI’s 
got the training to get you there 


Two Top-Paying Opportunity 


Fields Wide Open for 
Trained Specialists 


Everybody wants to get ahead, but most 


people don't know where to start. Now, NRI 


not only shows you the opportunities for good 


money, advancement, even a business of 


your own, but gives you the skills you need \ Ж i 3 


to get there. No night school, no need to 
quit your job until youre ready to make 
your move. NRI trains you right at home 
in your spare time. 


No Experience Needed 


NRI starts you with the basics, then 
builds your knowledge and skill a step 
at a time, all the while adding practical 
know-how through hands-on training. You 
even get tools you'll need in the business. 
Over a million and a half students have 
trained the NRI way since 1914. 


Learn Building Construction 
and Remodeling 


Get the know-how you need to 
become a foreman, supervisor, or contrac- 
tor yourself with NRI's Building Construc- 
tion course. Housing starts are up, and that 
means big profits waiting for successful 
builders. Over 18 million families will be 
buying new homes in the next 10 years 
alone. 


Includes Plans for an 
Energy-Efficient Home 


Using actual plans for a highly market- 
able, energy-efficient home, you learn how 
to plan and supervise its entire construction. 
You actually frame the house in miniature 
and construct a framing section in full scale. 
You're even given the opportunity to attend 
an industry-acclaimed owner/builder 
seminar led by expert builders. 


Over 100 Hands-On Training 
Projects 


NRI's easy-to-digest lessons and 
projects teach you the skills and profes- 
sional secrets of carpentry, masonry, roof- 
ing, even wiring and plumbing. You'll end 
up with the know-how to deal with all the 
building trades, the skill to handle part or 
all of the job yourself. You'll be ready to 
move up in the lucrative building industry 
or simply move up to the home of your 
dreams—and save 10% to 50% by building 
it yourself. Check into building construction 
as your opportunity field. Fill out and mail 
the coupon today. 


pick up extra Income in your spare time, 
even start a business of your own. 
You're ready to jump right in because 
NRI includes the tools you need. . . 
system analyzer, leak detector, tub- 
ing and joint tools, even a top-quality 
vacuum pump for purging systems. 
Graduates of our Master Course 
also get optional resident training 
at the world-famous Borg- 
Warner Institute in York, Pa. 

Fill out coupon and send for 
the free NRI catalog to get all the 
facts on this wide-open field. See 

«x where your future lies in air 
LI conditioning, refrigeration, 
К: and heating. 


Get Ready for 


A: Tomorrow 
Building Construction d^, Are you ready 
EN ' for the oppor- 


tunities and 

. good money 

that come 
with 


Learn Air Conditioning, 
È Li Li 

Refrigeration, Heating 

Today, few homes or commer- | 
cial buildings go up without central 
air conditioning. Millions of win- 
dow units in older homes require 
maintenance and repair. Heat 
pumps have become so popular, 
they're now as common as fur- 
naces. Ànd commercial refrig- y 
eration calls for skilled technicians NN 
to install and service walk-in coolers ҸҸ 
and freezers, ice makers, and food di. 
cases. It all adds up to tremendous oppor- 
tunity for the trained air conditioning, 
refrigeration, and heating technician. 
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Air Conditioning, Heating, & Refrigeration 


expert skills? Then send for МКГ free 
catalog. See the quality training you get, 
the hands-on projects you do, the 
professional tools you train with, and the 
future that awaits you. Act today. 


Training Includes Professional Tools 


NRI trains you for this lucrative field, 
gets you ready to land a good-paying job, 


SEND COUPON TODAY FOR FREE NRI CATALOG! 


Afr снос: 


И! 
McGraw-Hill Continuing Education Center My 
3939 Wisconsin Avenue, Washington, DC 20016 Ш М 


We'll give you tomorrow. 
V CHECK ONE FREE CATALOG ONLY 


| 

| 

| 

| © Building Construction 
| C] Air Conditioning, Heating, 
| 

| 

| 
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For Career courses 
approved under GI bill | 


C] check for details. | 


C] Satellite Communications 

Ll Industrial Electronics 

Г] Data Communications 

Ll Computer Electronics with 
Microcomputers 

C] Robotics & Industrial Controls 

[.] Color TV, Audio, and Video 
System Servicing 


[ ] Bookkeeping and Accounting | 
C] Electronic Design 

Technology | 
[.] Digital Electronics 
C] Communications Electronics | 
[ 1 Basic Electronics | 


Refrigeration, & Solar Technology 
CO Telephone Servicing 
LI Locksmithing & Electronic Security 


1 Appliance Servicing 
L.] Small Engine Servicing 


1 Automotive Servicing | 


Name (Please print) Age | 


Street — | 


Wd Accredited by the National Home Study Council 


What’s New 


in Electronics 


BY WILLIAM J. HAWKINS 


Ready for work 


Kaypro’s MS-DOS desk-top 
computer includes two disk 
drives, 256 kilobytes of mem- 
ory (expandable to 640K), 
serial and parallel periphe- 
ral connections, a 12-in. 
green-phosphor display, and 
software for programming, 
telecommunications, and 
word processing. $1,595. 


c 
Surround sound 


Add rear speakers and the 
Shure sound decoder to your 
video system. Result: The 
$600 HTS 5000 decodes multi- 
channel Dolby stereo encod- 
ed on video cassettes and 
discs. You hear main audio 
tracks from the front and 
fill-in background audio 
from the rear. 


56 | POPULAR SCIENCE 


T es «н: a ЧАБ 


М | 


| 


Digital-TV maker 


Get the features of a digital 
TV on any set by attaching 
the MV1001 converter to 
the antenna terminals. The 
box adds picture within a 
picture, freeze frame, remote 
control, and stereo audio. 
It's $399. MultiVision, 46127 
Landing Pkwy., Fremont, 
Calif. 94538-6407. 
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14 Pager-printer 


While on the go, keep the 
$400 OPTRX Display Pager 
in your pocket. When you 
get to your destination, put 
it in its desk-top stand. This 
charges the pager's battery; 
a built-in printer puts all 
messages on paper. Motoro- 
la, 1301 E. Algonquin Rd., 
Schaumburg, Ill. 60196. 


A. 

No-cord headphones 
There are no wires connect- 
ing the headphones to your 
audio system. Instead, mu- 
sic is sent via infrared light 
from the transmitter at the 
hi-fi to the headphones up to 
35 ft. away. Made by Nady 
Systems (1145 65th St., Oak- 
land, Calif. 94608), the com- 
plete system is $120. 


Color scope 


The Hewlett-Packard 541- 
10D digital oscilloscope mea- 
sures frequencies up to one 
gigahertz. And to display 
multiple data or wave forms, 
it adds color: Up to seven 
different colors can be shown 
at once from a selection of 
4,096. Made for professional 
use, it's $21,000. 


TE 


2213А/2215А/2235 


DUAL TRACE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEASURE 


Now! Tek quality and expert advice 
are just a free phone call away! 


‚ The industry 
| standard in CRT , Display controls 
performance. are flexible and 


| Crisp, easy-to- 
read, bright CRT; 
14kV accelerating 
potential, provides | 
high writing rate 
and small spot 
size. Full size 8x10 
cm display for 
measurement 

| accuracy. 


easy to use. Sep- 

arate intensity 

controls reduce 

| blooming in alter- 
nate sweep mode. 
Focus tracking 
minimizes control 
adjustment and 
BEAM FIND elimi- 
nates confusion. 


D eed Ж e LI 


V V V Ww MW м 


Tektronix 2235 


Our direct order line gets 

you the industry's leading 
price/performance portables... 
and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3-year warranty" 

on labor and parts, CRT included. 


The cost: just $1275 for the 
2213A, $1525 for the 2215A, 
$1750 for the 2235.1 Even at 
these low prices, there's no 
scrimping on performance. You 


Vertical sys- Perform delayed 
tem provides | sweep measure- 
measurement | ments accurately 


assurance. Flat 
transient response 
and high accuracy 
ensures true 
reproduction of 
your signals. Fast 
risetime and high 
bandwidth is well 
suited for a variety 
of measurement. 


| andeasily. Both 
sweeps can be 
displayed alter- 
nately making dif- 
ferential measure- 
ments easy and 
accurate (1%). 
An interlocking 

| SEC/DIV control 

| simplifies set-up. 
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have the bandwidth for digital - 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 


You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3-year warranty", operator's 


Copyright * 1985, Tektronix, Inc. All rights reserved. #TTA-439-3. 


{Price F.O.B. Beaverton, OR. *3-year warranty includes CRT. 


Front panel laid 
out by function 
for ease of use. 
Color coding aids 
the user in opera- 
tion. Functions 
and modes are 
placed logically. 


Stable hands-off 
triggering. P-P 

AUTO detects sig- 
nal peaks, then 
sets the trigger 
level for you. Dis- 
play asynchronous 


signals using All nomenclature 
VERT MODE trig- is clearly labeled, 
gering. Indepen- and protected 
dent TV field and behind a scratch- 
line selection. less Lexan surface. 


1-800-426-2200 @ 


manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 


Order toll free: 
Ask for Rick. 

In Oregon, call collect: 
(503) 627-9000. 

Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 


Tektronix 


COMMITTED TO EXCELLENCE 


PERFORMANCE COUNTS. 


VANTAGE 


9 mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


21965 A.J. REYNOLDS TOBACCO CO 


Whats News 


Four-wheel steering is the hottest au- 
tomotive engineering development 
going because it improves handling 
| and maneuverability at all speeds. 
Many of the world’s auto makers are 
| working on it, and we'll be seeing a 
flock of cars incorporating this engi- 
| neering within the next few years. 
But new it's not, I was surprised to 
learn. Look at that picture at the right 
again. The date on the photograph is 
July 10, 1968—almost 20 years ago. 
It shows a General Motors ex- 
perimental car. The little outrig- | 
ger wheels are used to measure 
| lateral movement. 
|  lasked Dan McCosh, POPULAR 
| SCIENCE's new Detroit editor, to 
check on any additional work in 
| the area he could find. He turned 
up the fact that Mickey Thomp- 
son ran a four-wheel-steering 
car in Indianapolis in 1967; there 
were several such cars built in 
the 1920s and ’30s; one was built 
in 1915; and, says McCosh, “a 
French guy named Amedee Bol- 
lee built a steam-powered vehi- 
cle in 1876 that used the idea.” | 
So much for novelty. 
But now it seems truly an 
idea whose time has come. Herb 
Shuldiner's piece in this issue 
gives all the details. 


No more excuses 


The proof is in: Seat belts save lives. 
A lot of them. New York, New Jersey, 
Michigan, and Illinois have had man- 
datory seat-belt laws in effect for var- 
ying periods of time. Not everybody 


| wears the belts, of course, but moni- | 


toring shows that seat-belt use has in- 


| creased. The result: While traffic | 


fatalities in most of the country were 
up four percent over 1984, in those 
states with the new laws they plunged 
by as much as 28 percent. Safety ex- 
perts estimate that more than 400 
| lives have been saved in those states 
| in just a few months. Twelve other 
states have now approved seat-belt 
laws. They are California, Connecti- 
cut, Hawaii, Indiana, Louisiana, Mas- 


sachusetts, Missouri, Nebraska, New 
Mexico, North Carolina, Oklahoma, 
and Texas. 


Worried about ozone? 
You should be. Back in 1974, three 


| environmental scientists pointed out 


that Freon refrigerant gas and several 
other substances being released into 
the atmosphere in large quantities 
might have catastrophic long-term ef- 


fects. These substances could grad- 
ually rise into the stratosphere, where 
they would destroy molecules of ozone 
floating there. If the process went far 
enough, it could, by destroying the 
ozone layer, let far more ultraviolet ra- 
diation from the sun reach Earth's 
surface. And that could enormously in- 
crease the incidence of malignant mel- 
anoma, a particularly deadly kind of 
skin cancer. The radiation could also 
damage production of some crops and 
the larvae of some marine organisms. 

Now, a troubling report. Observa- 


tions from a Nimbus-7 satellite have | 


found a hole in the protective layer 
above Antarctica. At the same time, 
observations from the ground have 
shown a decline in the amount of 
ozone in the stratosphere. 


Scientists dont know for sure wheth- | 


The WHAT'S NEW magazine 


opuiar 
science 


ег the effect is being caused by Freon | 


and other man-made contaminants or 
whether it’s part of a long-term natu- 
ral fluctuation. For example, some sci- 
entists hypothesize that the eruption 


| of EI Chichon in 1982 threw enormous 


quantities of sulfur particles into the 

stratosphere, causing the depletion. 
But everyone agrees that the de- 

cline is real—and rapid. The unan- 


| swered question is, Will it reverse it- 


self and build again, or is there real 
danger ahead? 


Shuttle's computers 
belong in a museum 


It's not that they weren't the best 
available when they were built. 
It's just that their age is show- 
ing. IBM started developing the 
then state-of-the-art computers 
in 1972, in time for a scheduled 
five years of testing before the 
first launch. So the most ad- 
vanced spaceship in the world to- 
day has computers that repre- 

| sent the technology available 
| when American troops were pull- 
ing out of Vietnam. That's why, 

| despite the fact that there are six 
of them aboard the shuttle, com- 
puter failures keep happening. 
50 the shuttle is getting new 


| computers. IBM, as before, is build- 


ing them. The computers will be half 
the size and weight of the old ones, 
have 256 kilobytes of memory instead 
of 104, and are designed to run for 
6,000 hours instead of 1,000 (IBM says 
they'll actually go 10,000 with ease). 
They will cost $500,000 against $1.5 
million each for the old ones. And al- 
though work only started in January 
1984, they already have been deliv- 
ered and are undergoing three years 


| of testing before making their first 


flight, scheduled for May 1987. 


O __ 


Editor-in-Chief 
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4-WHEEL STEERING 


—here now for 
all-out performance 


Experimental cars recently unveiled by many Japanese auto makers employ four-wheel- 
steering systems that radically improve handling and stability. For faster, more controlled 
turns and lane changes at high speeds, the rear wheels turn in the same direction as the 
front wheels. For tighter turns and low-speed agility, the rear wheels steer in the opposite 
direction of the front. Nissan now offers four-wheel steering in its flagship Skyline sedan 
in Japan. Mazda promises to offer the system in a production car in two years. And Honda, 
Mitsubishi, and Mercedes-Benz are all working on four-wheel-steering systems. 


By HERBERT SHULDINER 


MIYOSHI, JAPAN 
à treaking down a 5,700-foot-long straightaway at 
S Mazda's proving grounds here, I watched the speed- 
ometer of the prototype car I was driving hit 65 mph. 
Then I abruptly jerked the steering wheel to the left. The 
vehicles rear end fishtailed, and I had to fight to control 
the car. “Now try it again," said Shigeki Furutani, an en- 
gineer sitting beside me, as he flicked a switch. I raced 
down the straightaway at 75 mph and again turned the 
wheel hard. This time the car remained perfectly stable 
and completely under control. I spent the next hour-and- 
a-half repeating such maneuvers. Each time Furutani 
flicked the switch one way, the car had a crisp, precise 
feeling of control. When he flicked the switch the other 
way, I had to struggle to keep the vehicle stable. 

The switch, of course, changed the vehicle from two- 
wheel steering to four-wheel steering. The car is a test- 
bed for a production model Mazda will begin selling in 
two years, according to Takashi Kuroda, head of the com- 
pany's research-and-development division. And Mazda isn't 
the only car maker experimenting with four-wheel steer- 
ing. Honda, Mercedes-Benz, Mitsubishi, Nissan, and Toyota 
have all built four-wheel-steering cars. In fact, Nissan re- 
cently introduced a four-wheel steering option in its Sky- 
line luxury sedan in Japan. Does four-wheel steering 
promise a revolution in car handling, as anti-lock brak- 
ing does in stopping [PS, Nov. '85]? Or is it just another 
engineering fad that adds expense and complexity to cars? 

The idea certainly isnt new: A Frenchman built a steam- 
powered four-wheel-steered prototype in 1876. Other ef- 
forts were made in 1915, and in the '20s and '30s. Mickey 
Thompson built an Indy car with four-wheel steering in 
1967. Later, Thompson converted an Oldsmobile Toronado 
to four-wheel steering. 

None of these efforts resulted in a practical system. Now 
many auto companies are racing ahead to perfect four- 
wheel steering and get it into production cars. Why is the 
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Japanese auto industry on a crash program to perfect such 
systems for cars now? To find out Г recently spent two 
weeks in Japan visiting car companies, interviewing en- 
gineers, and driving the four-wheel-steering cars they are 
working on. 


Show cars 


My first stop was the 26th International Tokyo Motor 
Show. I walked through a half-dozen buildings at the 
Harumi Fairground, viewing hundreds of cars—many of 
them revolving on turntables and surrounded by brightly- 
costumed models. There seemed to be a great deal of same- 
ness about the show cars until I started looking under 
the skin. Then it suddenly struck me. An engineering rev- 
olution was taking place amid all the glitter and hype: 
four-wheel steering. A half-dozen cars—three from Nissan 
and one each from Mazda, Mitsubishi, and Toyota—had 
systems in which the rear wheels are designed to steer 
instead of merely trailing along. 

The Mazda four-wheel-steering system in its MX-03 show 
car evolved from the company's earlier MX-02, which also 
had steerable rear wheels. “The rear wheels of the MX-03 
have a maximum steering angle of six degrees," says 
Noritaka Yasuda, Mazda's manager of chassis testing and 
research. The steering angle of front wheels ranges between 
30 and 40 degrees, depending on the model. According to 
Yasuda, the four-wheel-steering system in the MX-03 has 
an eight-bit computer that monitors vehicle speed and 
steering-wheel angle to determine when the rear wheels 
should turn—and how much. "When the car's speed is less 
than 25 mph, the rear wheels steer in the opposite direc- 
tion of the front wheels," Yasuda says. He calls this the 
contra-phase mode (see drawing) and claims that it helps 
low-speed maneuverability. 

"At 25 mph the rear wheels are in a neutral steering 
position [as in a conventional car], but as you increase 
speed the rear wheels start turning in the same direction 
as the front wheels," Yasuda says. He calls this the phase 

Continued 
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Mazda MX-03 has a four-wheel-steering phase. Drawing shows the location of for the system, including a vehicle 
system, shown with wheels in contra- mechanical and electronic components speed sensor and microprocessor. 
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mode. “This increases the high-speed stability of the ve- 
hicle,” Yasuda claims. The performance is improved on 
both wet and dry roads—and on gravel roads, Yasuda says. 
In Mazda tests, the four-wheel-steering car negotiated a 
slalom course about 10 percent faster than a car with 
two-wheel-steering. 

(It’s easy to see why four-wheel steering should, theo- 
retically, produce this result. When a car goes around a 
curve, inertia tries to make it continue in a straight line. 
The force that keeps the car on the road is the friction 
between the tire and the road. With conventional front- 
wheel steering the rear tires tend to slide away from the 
direction of the front wheels when the car goes around a 
curve at high speed [see drawing]. Engineers have long 
believed that high-speed cornering could be accomplished 
with more stability by turning the rear wheels in the same 
direction as the front.) 

"Theres a fail-safe backup if the computer fails,” Yasuda 
says. “The car monitors oil pressure in the rear power 
steering system. If there’s a failure in the rear steering 
system, the backup disconnects it and the car reverts to 
conventional mechanical two-wheel steering.” 
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“Zero slip cornering” according to Mitsubishi, is what 
results when you use the four-wheel steering system in 
that company’s porpoise-like MP-90X concept car. Mitsu- 
bishi's four-wheel-steering system employs a computer that 
monitors engine rpm, vehicle speed, and the steering angle 
of the front wheels to control the rear wheels. The 
MP-90X's rear wheels—like those of the MX-03— steer in 
the opposite direction of the front wheels at low speeds 
and in the same direction at high speeds. The car also 
has a high-response steering system. The company claims 
that this gives the car crisp handling and allows a driver 
to use four-wheel steering's potential to the limit in avoid- 
ing obstacles or switching lanes at high speed. 


More R&D is needed 


Toyota's FXV also has four-wheel steering, but the sys- 
tem does not have a computer. The rear wheels are steered 
mechanically in response to the turning of the steering 
wheel, says Kiyoshi Matsumoto, a Toyota executive vice 
president. Matsumoto told me that the FXV's four-wheel- 
steering system is in a very early stage. “It will require 
further research and development before we see it fitted 
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on our cars,” Matsumoto says. The latest Toyota four-wheel- 
steering system has a maximum rear-wheel steering angle 
of 10 degrees. “We have not yet ascertained whether we 
need such a large steering angle," Matsumoto says. "We're 
talking about what can be done, not whether it's neces- 
sary.” Matsumoto is also concerned about steering-wheel 
feel: "The four-wheel-steering we now have feels heavier 
than [steering systems in] conventional cars, and we have 
to determine how and to what extent we need to compen- 
sate for this with power steering." At the same time, 
Matsumoto is impressed with the FXV's handling perfor- 
mance. "It's a great boon when you want to negotiate a 
winding series of bends at high speed," he says. "You can 

do this about six mph faster with four-wheel-steering." 
Honda has outfitted at least one Prelude with an ex- 
perimental four-wheel-steering system. Company officials 
turned down my request for a test ride—or even an inter- 
view with engineers working on the project. But PS learned 
that the Honda system is relatively primitive, with no 
computer to control the amount of rear-wheel steering. 
The rear wheels respond via a mechanical linkage to the 
Continued 
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Nissan’s CUE-X concept car is a true four-wheel-steering 
vehicle. It uses the HICAS suspension (drawing) for pas- 
sive steering of rear wheels up to 0.5 degree. The CUE-X 
also has a separate active hydraulic steering system, which 
turns the back wheels up to seven degrees in the opposite 
direction of the front to improve low-speed maneuverability. 
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PS EXCLUSIVE 


Mid-engine Nissan MID 4 sports car has the new HICAS 
rear suspension (see cutaway above), which allows the rear 
wheels to be steered. The back wheels are steered up to 0.5 
degree by a spring-loaded hydraulic actuator through 
knuckle arms in a manner that’s similar to the way front 
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wheels are controlled by the steering wheel. Hydraulic pres- 
sure is supplied by the power steering pump, which is reg- 
ulated by valves designed to respond to lateral acceleration 
and vehicle speed. Drawing on right shows the maximum 
steering angles for front and rear wheels. 


Rear wheels steer in same direction as Rear-wheel steering in Toyota's exper- 
the front wheels for high-speed maneu- imental FXV concept car is mechanical. 
vering. During low-speed maneuvers, The driver’s turning of the steering 
the rear wheels turn in the opposite wheel determines rear-wheel steering 
direction (see drawing). angle up to a maximum of 10 degrees. 


Two-wheel vs. 
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The contribution of four-wheel steering to smooth cor- | 


nering is demonstrated in these drawings. Note how much 
more tightly the maneuver is accomplished in the four- 
wheel-steering car. With only front-wheel steering (draw- 
ing at left), the rear end of the car swings to the right 


and the nose swings to the left. With four-wheel steering, | 
| the vehicle tracks straighter and feels more controllable. 


SAME PHASE CONTRA-PHASE 


| Active four-wheel-steering system allows the rear wheels 
to steer in the same direction as the front wheels (same 
phase) for speed stability. For low-speed maneuvers, the 
rear wheels steer in the opposite direction of the front 
(contra-phase). 


front steering system. One Honda employee who has driven 
a car with the system told me that the experimental Pre- 
lude seemed faster in cornering than a conventional model. 
According to a company spokesman, Honda has no plans 
to incorporate the system in production cars in the 
foreseeable future. 

Nissan, on the other hand, has an ambitious four-wheel- 
steering research-and-development program underway. The 
company’s most advanced system is in its CUE-X, a high- 
performance concept sedan. The CUE-X has a high- 
capacity suspension (HICAS), which is also used in the 
company’s MID 4 prototype sports car and the Skyline 
luxury sedan, already on sale in Japan. HICAS permits 
up to 0.5 degree of rear-wheel steering when a car Is cor- 
nering at 19 mph or more. 

HICAS is an analog system (no microprocessor is used) 
that responds to lateral acceleration and the car's speed 
to steer the back wheels. When more than 0.5 g lateral 
acceleration is reached on the Skyline’s rear wheels, a 
spring-loaded hydraulic actuator steers them in the same 
direction as the front wheels. Nissan engineers told me 
that 0.5-degree rear-wheel steering was suitable for high- 
speed cornering in the current generation of cars, but that 
the rear-wheel steering angle may be increased on future 
cars "as drivers get used to it.” In many respects HICAS 
more closely resembles the rear-wheel action of the Mazda 
RX-7 and Porsche 928. Actuators cause the rear wheels 
in the latter two cars to toe in and provide stability in 
high-speed turns. The HICAS in the MID 4 and the Sky- 
line does not respond to commands from the steering wheel. 

In addition to HICAS, the CUE-X also can steer its 
rear wheels up to seven degrees in the opposite direction 
of the front wheels to aid low-speed maneuverability—a 
feature not found on the other Nissan cars. The CUE-X 
system is controlled by an eight-bit computer, which also 
controls the car’s pneumatic suspension and air spoilers. 


At the test track 


Shortly after my visit to the Tokyo Motor Show, I found 
out that four-wheel steering is more than a gimmick for a 
show car. At Nissan’s Tochigi proving grounds I drove a 
production Skyline in both high- and low-speed driving 
conditions. The first thing that struck me was that 
steering-wheel feel is no different from that of two-wheel 
steering. 

Nissan claims that HICAS gives the car the effect of 
driving with racing tires—when the vehicle is equipped 
with street tires. I can’t verify that because I was unable 
to drive a Skyline without HICAS in a back-to-back com- 
parison. The Skyline I drove does not handle as crisply as 
the best handling cars, but HICAS may make the car a 
better handler than it would be without the system. 

Then I flew to Mazda’s Miyoshi proving grounds to test 
its four-wheel-steering system, probably the most advanced 
in the industry. Instead of the MX-03 (shown on the cover) 
I was led to a rather shopworn 626. Chassis engineer 
Noritaka Yasuda apologized for the condition of the car 
when he saw the puzzled look on my face and explained 
that the 626 was a test-bed for the four-wheel steering in 
the MX-03. The 626 didn’t even have a back seat: The 
rear-wheel steering suspension occupied the space. 

But if the engineering vehicle looked rough, it was 
smooth once I got behind the wheel. With engineer Shigeki 
Furutani sitting beside me controlling the 626's use of 
two- or four-wheel steering, I put the vehicle through a 
series of high-speed lane-change simulations. There was 
no question in my mind that when four-wheel steering 
was used, the car was more controllable and handled more 
crisply. 

[Continued on page 115 | 
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NEW TECHNOLOGY IN ELECTRONICS 


Encyclopedia on a CD 


Ної-гоа computer modems 
trim your phone bill 


I snapped the last cables in place, 
flicked on my computer, and punched 
a series of keys. Within seconds, the 
computer had dialed the phone to 
Newsnet, a national on-line newslet- 
ter data base, and was collecting the 
latest scoop on the electronics industry. 

Big deal, right? You hear about this 
kind of computer-to-computer commu- 
nication all the time. But hold on: 
Hooked between my computer and 
telephone line is a Hayes Smart- 
modem 2400, one of the new breed of 
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2,400-bit-per-second (bps) super-fast 
modems. (Baud, another modem-speed 
designation, applies to slower speeds, 
such as 300 bps.) 

At 2,400 bps, messages from the dis- 
tant Newsnet computer flashed on my 
screen at 240 characters per second. 
That's twice as fast as conventional 
1,200-bps modems and eight times as 
fast as vintage 300-bps models ["Choos- 
ing the Right Modem," PS, Oct. '84]. 
At 2,400 bps, my calls are shorter and 
my phone bill is smaller. 


"Its the same as an audio compact 
disc," says John Cole, vice president 
of business development for Grolier 
Electronic Publishing, as he holds up 
a silvery CD between his fingers. “But 
instead of music, it contains words 
—nine million of them." 

Produced by Grolier (95 Madison 
Ave., New York, N.Y. 10016), the disc 
is the first compact-disc read-only 
memory (CD ROM) to go on sale. Like 


an audio disc, the 4.72-inch wafer - d 


stores digital codes that are read by a 
laser beam. But unlike an audio disc, 
wherein the codes represent sounds, 
these codes represent symbols—text 
characters and numbers—for display 
on a computer. 

"The disc contains all 21 volumes 
of Grolier's Academic American Ency- 
clopedia," says Cole. "I can find any 
part of it—from 'android' to 'zoology' 
— т less than five seconds.” He placed 
the disc in a player, tapped a few keys 
on the keyboard in front of him, and 
in seconds the screen filled with text. 

*You can find information in either 
a browse or word-matching mode," 
says Cole. In the browse mode, you 
find related topics by being shown all 
the names of articles that deal with 
the subject you request. "Type in RIGHT 
OF PRIVACY," he says, "and you see top- 


What's the cost of supercharged 
performance? The Hayes Smartmodem 
costs $795, only $200 more than the 
average 1,200-bps model. Other 2,400- 
bps units, available from more than a 
dozen manufacturers, are priced about 
the same. But by autumn 1985, ex- 
pect to see them priced at less than 
$600. | 

The new 2,400-bps modems use 
quadrature amplitude modulation: 
Two signals are sent down the phone 
line at the same time. They don't 
interfere with one another because 
they're timed a quarter of a cycle apart. 

Because you wont always hook up to 
a computer with a 2,400-bps modem, 
most models also operate at 1,200 and 
300 bps. To be able to talk to as many 


Hayes Smartmodem 2400 (left) and 
U.S. Robotics Courier 2400 (above) han- 
dle 2,400 bps and slower data rates. 


ics ranging from legal aspects to abor- 
tion.” In the word-matching mode, you 


. ask to see articles that contain a spe- 


сібе word or words. 


The incredibly quick retrieval time 
is due to a 155,000-word index con- 
tained on the disc. The computer first 


checks the index; the index tells the 


— - 


computer where on the disc to find the 
requested information. Future ver- 
sions could be enhanced dramatically. 
"The disc can hold up to 100 million 
words," says Cole. "That additional 


space could be devoted to computer 


graphics and pictures." 
Although the demonstrations were 
done on an Atari ST and IBM PC com- 


| puter, nearly any brand will work, and 


says Cole, “the drives [players] will be 


available shortly from companies such 


as Denon, Hitachi, Panasonic, Philips, 
and Sony.” Once you hurdle the price 
of a dise drive (estimates range from 
$900 to $1,000) and a computer, the 
$199 encyclopedia on a disc could rival 
its $450 paper cousin. “However,” says 
Cole, “lots of people will still want to 


| hold a book and flip through its pages. 


The disc really doesn't give you more 
because the words are the same." 
Then with a smile he adds, “Only now 
you can find them all.’—William J. 
Hawkins 


computers as possible, be sure the 


modem you buy operates at these 


rates. 
The new 2,400-bps modems do more 
than talk fast. Many have additional 


advanced features, like auto-answer/ 


dial, automatic error correction to re- 
transmit garbled messages, and pass- 


мога protection. 


Other features include internal 


-memory for a dozen or more frequently 


called numbers, adaptive dialing that 
senses whether to dial with pulses or 
tones, and linked dialing that auto- 
matically tries a second number. 

Because 2,400-bps modems are new, 
don't expect friends, businesses, or all 
on-line information companies to offer 
the service.— Gordon McComb 


MAKERS OF 2,400-BPS MODEMS 
AT&T National Sales Center, Nashville TN 37027; Case Rixon 


= Communications, 2120 Industrial Pkwy., Silver Spring MD 


20904; Cermatik Microelectronics, 1398 Borregas Ave., Sun- 
nyvale СА 94088; Codex, 20 Cabot Blvd., Mansfield MA 
02048; Concord Data Systems, 3030 Bear Hill Rd., Wal- 
tham MA 02154; CTS Corp., Datacomm Prod. Div, 6900 
Sandy Oak Rd., Eden Prairie MN 55344; Datec, 200 Eastown 
Dr., Chapel Hill NC 27514; Gandalf Technologies, 109 S. 


`` Noel Ave., Wheeling IL 60090; Hayes Microcomputer Prod., 


5923 Peachtree Industrial Blvd., Norcross GA 30092; 
Microcom, 1400A Providence Hwy., Norwood MA 02062; 
MultiTech Systems, 82 Second Ave. S.E., New Brighton MN 
55112; Novation, 20409 Prairie St., Chatsworth CA 91311; 
Penril DataComm, 207 Perry Pkwy., Gaithersburg MD 20877; 
Racal-Vadic, 1525 McCarthy Blvd., Milpitas CA 95035; Uni- 
versal Data Systems, 5000 Bradford Dr., Huntsville AL 
35805; U.S. Robotics, 1123 W. Washington Blvd., Chicago 
IL 60607; Ven-tel, 2342 Walsh Ave., Santa Clara CA 95051 


projection TV 


A 37-inch Magnavox projec- 
tion television in the dem- 
onstration room seemed like 
others now in stores. With its 
slim space-saving cabinet, the 
rear-projection set looked like 
an ordinary color TV set with 
a supersize cathode-ray tube. 

“Watch this,” said one of 
the engineers showing the 
set. “You can't do this with 
other receivers.’ He flicked 
the TV on with a remote con- 
trol, then slowly turned the 
set until the bright, sharp 
picture was at right angles to 
me. Remarkably, the picture 
brightness didn’t fall off as 
the set pivoted. Five Magna- 
vox 37-inch sets now feature 
this ultra-wide-angle viewing 
capability, with one model of- 
fering superior resolution for optional 
computer inputs or other video sources 
with exceptional detail. 

Poor off-axis brightness has been a 
major shortcoming of two-piece and 
rear-projection sets for many years. 
With some early low-brightness mod- 
els, standing only 15 degrees or so off 
the projection screen's center axis 
sharply reduces picture brightness. 
The dimming narrows comfortable 
viewing angles in a room and limits 
how many persons can watch the TV 
at one time. 

Most rear-projection sets use red, 
green, and blue projection tubes; 
lenses; and large mirrors to project 
TV images onto the rear of a two-piece 
plastic screen. The separate colored 
images merge to form a full-color pic- 


FRESNEL LENS LENTICULAR SURFACE 


BLACK STRIPES 


AIR GAP 


Ulftra-wide-angle 


ture. A rear section of the screen is a 
giant Fresnel lens (see drawing below). 
The lens gathers light from the pro- 
jection tubes and, together with a dif- 
fusing element, beams it toward you. 
The diffuser spreads the light verti- 
cally. A second part of the screen, the 
grooved lenticular array, distributes 
light horizontally into the room. Usu- 
ally (not as shown below), the lentic- 
ular array is on the inside surface of 
the front section. In addition, closely 
spaced narrow black stripes on the 
screen's outside surface absorb ambi- 
ent room light and improve picture 
contrast. 


Wide-angle light beams 


Designers for Magnavox used a com- 
puter program to create a new type 
of lenticular array. Instead of the lim- 
ited horizontal spread of ordinary ar- 
rays, the new design beams light 
outward for a 180-degree viewing 
angle. Inside each lenticular element, 
light is reflected away from the black 
stripes into a tip whose shape refracts 
it outward at wide angles (see draw- 
ing). The technique, according to 
Magnavox engineers, also minimizes 
the shifts in color that occur when 
you watch ordinary large-format TV 
screens at off-center angles. 

Prices for the 37-inch TVs range 
from $2,400 to $2,900, with the model 
8CM700 (photo) also offering 700-by- 
240-line resolution and a variety 
of input jacks as a color computer 
monitor.—John Free 
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The Paris Air Show, that is. Every two years, airplane makers from the 
world over bring their newest and wildest craft to the City of Light. 


This year PoPULAR SCIENCE picks a portfolio of the best of the show— 
from the world's largest plane to a flying car. 


By BEN KOCIVAR 
Photos by the author 


Le BOURGET, FRANCE 
f you're an aviation buff, the biennial Paris Air Show is 
| your Месса. 

It’s a two-week all-you-can-absorb-about-the-newest- 
planes fest held every other summer at Le Bourget, Paris’s 
second-largest airport. The setting is appropriate: Not only 
does the airport house an important aviation museum, but 
Charles Lindbergh set his plane down here on May 21, 
1927, 33% hours after leaving New York. 

The Paris Air Show is where you see the high-tech fliers 
of the future—side by side with some wacky-looking craft. 
This year’s crop featured 230 planes and helicopters from 
33 countries—everything from Soviet cargo haulers to 
French ultralights—representing the work of aviation's big 
guns like Dornier and Lockheed as well as that of lone- 
wolf designers. 

There's more. Scattered through a dozen pavilions were 
1,100 indoor exhibitions, including scores of models of 
advanced-concept space shuttles and next-generation fight- 
ers. The crowds—the airport is a short bus ride from the 
center of Paris—are a show in themselves: An estimated 
500,000 people saw this year’s show. 

The last time I visited the show I came away shaking my 
head in wonder at the evolving know-how of airplane de- 
signers. This year was no different, although I was partic- 
ularly wide-eyed at the technological advances made in 
structure and concept. Here are a few of the things that 
I saw. 

There certainly were plenty of planes to gape at for the 
engineering and conceptual problems they overcame, but 
one stole the show: the giant Soviet An-124 (see photo), 
making its first Western appearance. Called the Rusland, 
although NATO refers to it as the Condor, this heavy-lift 
transport is larger and heavier than the Lockheed C-5A 
—now the world's second-largest plane. But size wasnt the 
only notable feature. Most observers walked away prais- 
ing the nonstructural use of 12,000 pounds of composites 
in a production airplane, the fly-by-wire control systems 
(to save weight and improve reliability), and the smooth 
finish—a novelty on a nonmilitary Soviet aircraft. 

From the world's largest plane, it was only a short walk 
across the field to the other end of the aeronautic spec- 
trum: this year's group of ultralights. Many of these are still 
flimsy-looking tube-and-fabric fliers that depend on two- 
stroke engines and primitive weight shifting—the pilot 
leans one way or another—for maneuvering. But ultralights 
have begun to join the ranks of sophisticated fliers. 

The new ultralights look like scaled-down versions of the 
popular flying machines of the early 1930s and post-World 
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War II era (see photo). Many now feature such amenities 
as enclosed cockpits and airfoils and covered fuselages. А]- 
most all sport a primitive windscreen—a concession to the 
chilling wind blasts encountered when cruising at 60 mph. 
And some ultralights have been outfitted with certificated 
four-stroke engines. 

To keep this new breed of ultralight under 250 pounds 
—the class limit—designers have turned to composites. 
Some of the ultralights I examined at the show use a vari- 
ety of plastics and epoxies in light structural reinforce- 
ment, streamlined fairings (the wing-fuselage connection), 
and wing coverings. 

The days of weight shifting are drawing to a close. The 
first nail in the coffin was driven a couple of years ago 
when ultralights equipped with elevators and rudders 
—giving two-axis control— were tried out. This year, I was 
part of an enthusiastic crowd that looked on while three- 
axis-control (an aileron is the third element) ultralights 
were demonstrated. 

Finally, there was one technological gain exhibited that 
you might never see—unless you're part of a flight crew or 
rate a seat on one of the new exotic executive planes. It's 
called the TV cockpit. Gone are conventional electrome- 
chanical circular dials. Their replacement? Electronic flight- 
instrument displays presented on computer monitors that 
supply an easy-to-read, precise record of the aircraft's per- 
formance, direction, and weather conditions. 

More aircraft appear on following pages 


It may have started out as an intercontinental-range exec- 
utive jet, but the wide-body Canadair Challenger 601 (1) is 
being produced with winglets and General Electric CF-34-1A 
high-bypass-ratio turbofan engines. Its proposed uses: air- 
line commuter, express-cargo carrier, maritime-surveillance 
craft, or air ambulance for any company that can meet the 
$15 million asking price. (Other business-jet manufacturers, 
such as Learjet and Cessna, are also extending their mar- 
kets this way.) Challenger cruises at about 500 mph, has a 
range of more than 3,400 nautical miles, and can reach an 
altitude of more than 40,000 ft. The world's heaviest heli- 
copter, the Soviet Mi-26 (2) is also the first chopper to 
successfully operate with an eight-bladed rotor. The rotor 
has a diameter of 105 ft. The 22-ton monster helicopter, pow- 
ered by two 11,400-hp Lotarev free-turbine engines, can hit 
183 mph and has a 500-mile range. But what's really im- 
pressive is that the helicopter can lift a payload that's equal 
to its own weight. The Mi-26 is designed to support con- 
struction and oil-exploration projects in remote areas of 51- 
beria as well as to perform heavy-lift military operations. 
You can assemble the French single-seater amphibian, 
L'Hydroplum II (3), from a kit of preformed fiberglass parts. 
Powered by either a two- or four-cycle engine, the craft 
cruises at about 55 mph and has a range of 100 miles. 
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Helicopter simulator from Italy (4) gives a memorable train- 
ing ride to novices seeking rotary-wing experience. The cap- 
sule sits about 7 ft. off the ground and can rock and roll in 
nine directions to simulate zooms, dives, and turns—even 
inclement wind and weather. It can also elevate a fraction 
of an inch on a cushion of air and scoot 30 ft. across a flat 
surface. Three can sit abreast in the cockpit of the new- 
concept Performance 2000 (5), designed for French flying 
clubs. The trainer/personal plane, powered by a 108-hp 
Lycoming engine mounted high on the tail, features a high- 
efficiency ducted prop. The composite craft can cruise at 
about 125 mph and has a 500-mile range. Is it a plane? A 


70 | POPULAR SCIENCE 


= ут ы ы Е oa L 
- Г. ast n o ori = == E = F 


car? It’s a little of both. This fiberglass mock-up of a flying- 
car concept (6) was designed by J. G. Ebner, an engineer 
with Pilatus, the respected Swiss aircraft maker. The en- 
gines of the tandem two-seater are set in ducted-fan chan- 
nel wings. Counterrotating propellers have unusual two-part 
blades that allow the pitch to be controlled by varying the 
angle of the flaplike trailing blade. Ebner hopes to have 
his machine flying—and on the road—in a year. Here’s an 
up-to-date ultralight that recalls 1930s design: The all- 
composite Crosses-Airplume from Mavic (7) is a two- 
passenger plane with a three-axis control system; the craft 
is reportedly spin-proof. Cruising speed: 95 mph. 


p A4 р a 


The huge Soviet Rusland (8) is 228 ft. long with а 240-ft. 
wingspan (vs. 247 and 222 ft., respectively, for the Lockheed 
C-5A) and weighs a hefty 450 tons fully loaded at takeoff. 
The plane can carry a 330,000-lb. payload (slightly more 
than that of the C-5A) 2,429 nautical miles and has an empty- 
ferry range of more than 8,907 nautical miles. The hinged 
nose lifts up, and clamshell rear-cargo doors (not shown) 
allow straight-through loading of large vehicles. You couldn't 
find a better test of a pilot's mettle than a ride in this open- 
air tandem-seat ultralight (9) designed especially for flight 
schools. It's appropriate name: La Moto du Ciel, or sky cycle. 
The craft has conventional three-axis controls, a four-stroke 
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engine, a tubular-metal fuselage, and a fabric-covered wing. 
Cruising speed: 80 mph. The bare-bones plane holds enough 
fuel to fly 6 to 10 hrs. Does a skeletal craft make you ner- 
vous? Then step up to a sophisticated ultralight: the J-3 
Kitten (10). This scaled-down single-seat version of the ex- 
tremely popular Piper J-3 Cub cruises at 55 mph. Dornier's 
newest amphibian airliner, the Seastar (11), features twin- 
turboprop engines mounted back to back. The prototype 
was destroyed recently when its landing gear malfunctioned. 
A similar-looking 12-passenger version (the only alteration 
introduced is a cantilevered fiberglass wing to eliminate 
drag) should be certificated in 1987. 
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Okidata’s Okimate 20 thermal-transfer printer (above) cre- 
ates seven main colors and dozens of others with dither- 
ing, as in the elaborate island scene shown (top right). 
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This map was converted to graphics 
by Zenographics Rasterizer and 
printed on Diablo’s C150 ink-jet printer. 
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computer printers 


Clicks, clunks, and the endless rat-a-tat-tat: They’re all annoyances of typi- 
cal high-quality computer printers. But no more. Non-impact thermal, ink- 
jet, and laser printers are now designed for speed, letter-quality printing, 
color graphics, and perhaps best of all, peaceful coexistence. 
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Laser-jet printing is done in black and white or in a single 
color using colored toner. The lion was created by the 
Hewlett-Packard LaserJet Plus (opposite page, right). 


By GORDON McCOMB 


ohn Cook tapped a few keys 

on his IBM Personal Computer, 

flicked on his printer, and sat 
back with a wide, satisfied grin on his 
face. "I couldnt stand the noise of my 
old dot-matrix model,” my friend ex- 
plained, “so I got one that’s mute.” 

Instead of the familiar “rat-a-tat- 
tat,” Cook’s printer, an Okidata Oki- 
mate 20, whisked noiselessly as it cre- 
ated line after line of text. "There's 
no metal or plastic hitting the paper," 
Cook continued. “So there's hardly any 
noise." I stared at the page. The print 
was created with a silent thermal pro- 
cess (described below), and it looked 
almost as if it had been typed with a 
typewriter. 

The Okimate 20 is just one of a new 
generation of non-impact printers. Un- 
like conventional impact printers, 
which pound out characters with sole- 
noid-driven hammers or micro-sized 
needles, these models print by spray- 
ing ink, shooting a beam of laser light, 
or applying heat—like a branding 
iron—to a piece of paper. 


ЕЕ 


Intrigued by the Okimate 20, I in- 
vestigated non-impact printers more 
closely. What I found surprised me. I 
discovered that non-impact printers 
have been on the scene for a long 
time—in some cases, for several de- 
cades. But only recently have they 
been priced so that you and I can af- 
ford them. 

I also discovered that the popular- 
ity of non-impact printers is growing 
phenomenally. Just about every print- 
er manufacturer has at least one 
model, and many more are expected. 
But that's a problem. With new non- 
impact printers coming—and adding 
to the hundreds of printers already 
available—picking the right model 
can be difficult. Here are some buying 
tips. 


Why non-impact printers? 


Besides noise-free operation, non- 
impact printers have a few other im- 
portant pluses over conventional im- 
pact printers: 

Longer life. Because nothing strikes 
the paper, non-impact printers have 
fewer moving parts, so there's less to 


The print head on IBM's Quietwriter contains 40 tiny elec- 
trodes. To put print on paper, one or more electrodes emit 
a spark that heats and melts a spot of ink on the ribbon. 


Tct 


break down. For instance, the aver- 
age print head of an impact dot-matrix 
printer wears out after printing about 
100 to 200 million characters. The 
print head of a typical ink-jet printer 
can last about 10 billion characters. 
Higher-quality printing. Impact dot- 
matrix printers create text and graph- 
ics by using tiny metal needles that 
strike the ribbon and paper. “There's 
a limit to how thin these needles can 
be—about eight mils with current 
manufacturing capabilities,” says Ro- 
ger Archibald, product marketing 
manager for Hewlett-Packard’s Laser- 
Jet Plus printer. The majority of im- 
pact dot-matrix printers have large 
wires—14 to 20 mils thick—so you'll 
always see the dots that make up the 
print. Also, the number of wires usu- 
ally determines the resolution (qual- 
ity) of the print. Says Archibald: 
"There's a limit to how many needles 
can be stacked inside the print head. 
Right now that maximum is about 24." 
Though non-impact printers, too, 
create text and graphics from individ- 
ual splotches of ink, each dot is often 
Continued 
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Since OKIMATE works with word 
changes and 
be made on the 


processor programs, 
corrections can 


computer screen instead of paper. 
Bold print. 
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less than four mils. And these print- 
ers have more dot-producing elements 
(up to 40) placed within the print 
head. Says Archibald, "The individual 
dots are hard to see with the naked 
eye, so text and graphics look clear 
and sharp." 

Full-color printing. Some ink-jet and 
thermal-transfer printers can create 
full color on paper or clear overhead 
transparency film. The colors are 
deeper and richer than those from a 
dot-matrix unit. 

While these are all good points to 
consider, non-impact printers have 
their disappointments, too. Foremost 
is that they print only one copy at a 
time; you cant use carbon paper. And, 
generally, non-impact printers are ex- 
pensive. Although there are excep- 
tions, such as the $268 Okimate 20 
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Summary of Accounting Policies 


The accompanying consolidated financial statements 
include the accounts of Apple Computer, Inc. and all of its 


subsidiaries after elimination of intercompany accounts and 


move up transactions. 


(see table), many high-speed high- 
quality printers fall in the $1,000 or 
more range. But the price you pay 


depends on the type of printer you 


need. And each type—thermal, ink- 
jet, and laser—has advantages and 
disadvantages. 


Thermal 


Thermal printers were once the mis- 
fits of the computer industry. Though 
inexpensive, they printed directly on 
special heat-sensitive silver-coated 
paper, which made them embarrass- 
ingly costly to operate. The coarse 
paper was also unsuitable for all busi- 
ness applications, and the print didn't 
last long—it gradually faded. 

Direct thermal printers are still 
around, but their numbers are shrink- 
ing now that thermal-transfer print- 
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High-quality printing is obtained from all three printer 
types. Top left: Okidata thermal printing; bottom left: Epson 
ink-jet printing; above: 


print from Apple's LaserWriter. 


ers—a surprisingly simple twist on an 
old idea—have become available. The 
difference? They print on plain paper. 

Thermal-transfer printers work 
much like their direct-thermal ances- 
tors in that they create text and graph- 
ics by heating elements in a ceramic 
print head. The difference is that they 
use a heat-sensitive ink ribbon rather 
than heat-sensitive paper. Individual 
points on the ceramic plate heat the 
waxy ink, melting it from the ribbon 
onto the paper. 

The majority of thermal-transfer 
printers have nine heat-producing el- 
ements in their print heads, though 
some, like the Canon F-60, have up to 
26. The more elements in the head, 
usually, the better the resolution, and 
the quicker a page of graphics can be 
printed. 

"Each character or picture created 
with a thermal-transfer printer is 
composed of dots," says Ray Ewin, 
Okidata's supervisor of applications 
development for non-impact printers, 
"but the dots are small and spaced 
closely together. Print quality with 
even the least expensive units is high." 
He's right: The resolution of the ther- 
mal-transfer units can be as high as 
350 dots per inch. In comparison, the 
average dot-matrix printer has a max- 
imum resolution of 80 dots per inch 
—the better ones up to 144 dots per 
inch. 

About a third of all thermal-transfer 
printers can print in color. Color print- 
ing is accomplished by using a ribbon 
composed of three colors—yellow, cyan, 
and magenta—strung one after an- 
other along its length. "The three col- 
ors can be mixed together to create 
up to seven full-density colors," Ewin 
says. "To mix colors, the printer raps 
out a line of text or graphics in one 
color, then goes over the same line 
with another color" With a process 
called dithering—adding dots of dif- 
ferent colors closely together—ther- 
mal-transfer printers can create well 
over 30 colors. 

Although thermal-transfer color 
printing looks nice (the colors are al- 


[Continued on page 112 | 


is only 3 inches thick 


Tiny globes of ionized gas march in step inside flat screens 
to paint TV, computer, or electronic-sign images. Military 
and commercial uses are planned. Home use? By the 1990s. 


By JOHN FREE 
Drawing by Harvey Woolhiser 
t Lucitron Inc.’s small laboratory 
A Chicago I watched violet 
helium gas flicker in a thin glass 
panel. Lucitron officials, protecting 
new technology, wouldnt detail how 
the device worked. But during my 
1981 visit they showed me a picture- 
frame-like electronic chassis to house 
these glass panels [“Flat-Screen TV," 
PS, June '81]. 

Now Lucitron (1918 Raymond Dr., 
Northbrook, Ill. 60062) has finally 
linked these components together into 
a 35-inch (diagonal) flat video screen 
—and revealed how it works. The 
monochrome panel, claimed to be the 
first practical hang-on-the-wall device 
of this size, is going to military cus- 
tomers, initially. Within a year, says 


Lucitron, a color version of its Flat- 
screen panel will be operating. 

Flatscreen's key advantages are con- 
trast range, brightness, low-cost elec- 
tronics, and slim design. For military 
command centers or weapons simula- 
tors, panels can be easily suspended 
from a ceiling, hung on a wall, or set 
up like an easel. Civilian uses might 
include information displays for man- 
agers, tele-conferencing (two-way TV), 
electronic signs, education, and com- 
puter-aided design. Home use is fea- 
sible by the 1990s. 

Lucitron's first panel has limited 
resolution (90,112 picture elements, or 
256 rows of 352 phosphor dots), but 
higher-density panels are on the way. 
Within four years Lucitron expects 
Flatscreens to cost $4,000 instead of 
today's $40,000. 

The key to panel operation is the 


CATHODE SPACER 


Lucitron’s Michael DeJule views a computer- 
generated image of himself on the 35-in. panel he 
helped develop. Tiny ionized gas sacs (above) form 
at row and column grid intersections activated by 
voltage pulses. Voltage on the shield grids and phos- 
phor attracts electrons from the sac to excite phos- 
phor dots; a video grid regulates intensity. 


35-inch flat-screen TV 
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clever manipulation of tiny plasma 
“bubbles,” or sacs, at the intersection 
of row and column electrodes. “A sac 
acts like a big lens. It draws a lot 
of electrons out of the surrounding 
plasma and focuses them in one spot,” 
says Michael DeJule, vice president 
of research and development. “So a 
plasma sac is actually a movable elec- 
tron source.” 

Current Flatscreens use 22 narrow 
cathode panels, each with 16 vertical 
electrode columns. “It’s like a CRT 
[cathode-ray tube] that has 22 elec- 
tron beams rather than one electron 
beam,” says DeJule. 

Electrodes for every 16th column 
and every 10th row are connected. By 
applying carefully timed voltage pul- 
ses, 22 plasma sacs simultaneously 
move in a zig-zag pattern from top to 
bottom, exciting rows of phosphor dots. 
The technique saves transistors and 
greatly simplifies the drive circuits: 
Only 26 power drivers for all the rows 
and columns are necessary—even if 
their density is boosted to 1,024 rows 
by 1,024 columns. 
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Hot new fires 


-racetrack performance for your car 


There’s a new generation of tires that perform the way race-car tires did only a few years 
ago. However, these new tires for our fastest sports cars have astonishingly low rolling 
resistance to help fuel economy—and long-life treads, too. 


By HERBERT SHULDINER 


of today are equal in quality to 
the racing tires of a few years 
ago,” former world racing champion 
Jackie Stewart told me as we belted 
up at Goodyear’s test track in Akron, 
Ohio. Stewart was preparing to find 
the wet traction limits of a new set of 
tires for the Chevrolet Camaro. To 
drive his point home, he proceeded to 
click off a half-dozen hot laps through 
a flooded handling loop. I had to hold 
on tightly as Stewart whipped the 
Camaro around the tight, twisting 
turns. “We're only hitting a top speed 
of about 55 mph,” Stewart said, “but 
you can't go much faster through this 
course." It was fast enough for me. 
Goodyear's employment of Stewart 
to test tires is symbolic of the hot in- 
ternational race developing among the 
world's leading rubber companies to 
perfect high-performance radial tires 
for the growing fleet of sporty cars in 
the 0.5. The hottest tires in the world 
at the moment appear to be Bridge- 
stone's Potenza RE71, Pirelli's P700, 
Goodrich's Comp T/A, and Goodyear's 
Eagle VR S (shown at right). Why the 
big push behind performance tires? 
"Automobile manufacturers will equip 
14 percent of their car production with 
performance tires in 1985," says Michel 
Petiot, Michelin's vice president of 
sales. Other industry sources specu- 
late that up to 30 percent of all cars 
built in 1990 might require them. 
What exactly is a high-performance 
tire? Every rubber and car company 
has its own answer. The consensus 
points to a radial that has a high- 
speed capability of at least 130 mph 
(more about speed ratings later), a low 
profile of 45 to 60 (the tire's cross- 
sectional height divided by its cross- 
sectional width), and terrific handling 
and traction capabilities. 
The newest high-performance tires 


T: high-performance street tires 
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are designed not only to give that kind 
of service, but also to have a tread life 
comparable with conventional tires 
(up to 40,000 miles). In addition, Gen- 
eral Motors and Japanese car manu- 
facturers are prodding tire makers to 
build in low rolling resistance for bet- 
ter fuel economy, low noise, and com- 
fortable ride qualities. These new 
characteristics would seem to be 
impossible to achieve in performance 
tires, but the rubber companies are 
using tread compounding and tire-con- 
struction tricks to give the car manu- 
facturers what they've specified. To 
find out how the tire makers achieve 
thismagic, POPULARSCIENCE reporters 
traveled to Akron, Europe, and Japan 
to test the new tires and interview the 
engineers who designed them. 


Conveying an image 


First finding: High-performance tires 
are a combination of engineering and 
image building. Yes, there’s good rea- 
son for the wide-profile, short-sidewall 
construction of these tires. But tread 
designs seem to be used for conveying 
an image of “bite” as much as actual 
usefulness in aiding traction. 

The muscular wide-profile look took 
shape in the early '70s when Pirelli 
introduced the "plus one" concept. 
Here's how it worked: If your car car- 
ried 165/70-13 tires, you could switch 
to 175/60-14 tires without any need 
to adjust your speedometer. You wound 
up with 14-inch wheels instead of 13- 
inch wheels and lowered the profile 
(sidewall height) of the tire. The wider 
low-profile tires gave cars a greater 
ability to generate high cornering 
forces and take turns at higher speeds. 
Then advances in polymer chemistry, 
computer-aided tire tread designs, and 
new construction materials and tech- 
niques brought improvements in wide- 
profile tires. But why are they better 
than high-profile tires? 

"The reason we use low-profile con- 


struction in our Comp T/A," says 
Goodrich engineer Gary Derian, "is 
because it changes the shape of the 
footprint." (If you're curious to see 
what the footprint of your car's tires 
looks like, jack up the car ¥ inch and 
ink a tire. Then lay a piece of paper 
under the tire for an impression of the 
footprint.) A low-profile tire gives a 
shorter and wider footprint, while a 
high-profile tire (70, 80) makes a 
longer and narrower one. The longer 
footprint changes into a crescent shape 
at high speed and tends to squirm a 
lot—lifting parts of tread off the road. 
The short, wide footprint generally 
maintains its rectangular shape and 
resists squirm and distortion. So the 
low-profile tire can build up higher 
cornering forces and permit you to go 
through turns at higher speeds. High- 
performance-tire makers also design 
their tires with stiffer sidewalls, 
treads, and belts to assist in keeping 
the footprint on the road. 

The drawback of the short sidewalls 
is that there is less cushioning of road 
bumps. “A good car suspension can 
compensate for that,” Derian says. But 
sports-car drivers who use low-profile 
tires generally are willing to tolerate 
a less comfortable ride in exchange for 
better handling. 

Most of the hot tires also use an ag- 
gressive-looking unidirectional tread 
—apparent in the Goodyear and much 
more subtle in the Bridgestone and 
Pirelli. Goodrich’s Comp T/A does not 
have a unidirectional tread; Derian 
claims it isn't necessary for outstanding 
wet traction, and that’s the main rea- 
son for using this type of tread. 

“The new tires give dazzling perfor- 
mance,’ says PS auto editor Jack 
Keebler, who recently completed test- 
ing four of the hottest cars in the 
world. (You can read about it in next 
month’s car test.) “I set the fastest 
times ever for the high-speed lane 
change—all on the first run for each 


car. And though I'm usually tense for 
this part of the test, with these cars 
and tires I was relaxed all through." 
One of the cars was equipped with the 
Goodyear Eagle VR50 and another 
had Bridgestone's Potenza RE71. A 
third car rolled on Pirelli's P7. "These 
tires make a tremendous difference in 
handling," he says. 

Keebler also had an opportunity re- 
cently to test Pirelli's new P700 ultra- 
high-performance tire at the Jarama 
race circuit outside of Madrid, Spain. 
The P700, a successor to the P7, of- 
fers big improvements in performance, 
Keebler says after extensive road and 
handling course tests. 


Developed for the Corvette 


At the spacious new Goodyear Tech 
Center in Akron, Don Knight, man- 
ager of passenger-tire programs for the 
company, told me the Eagle VR50 was 
originally developed for the 1984 Cor- 
vette. Collaboration between car and 
tire makers is an increasing trend so 
that tire and chassis can be mated 
with more precision. ^We got the spe- 
cific objectives back in 1980," Knight 
revealed. "GM wanted a 50-profile tire 
to fit a 16-inch rim, a 143-mph speed 
rating [for the '86 Corvette, Goodyear 
has given the tire a 156-mph rating], 
and the best handling we could 
provide—no holds barred." But there 
was a catch. "GM also asked for a tire 
with low noise, full tread life [40,000 
miles], and reduced rolling resistance 
so that they wouldn't be penalized by 
the gas-guzzler tax," he told me. 

The natural place to look? Knight 
pointed to a Formula 1 racing rain tire 
beside him. “It has a tread pattern 
that looks like an alligator's back— 
large blocks for outstanding handling, 
and channels to get rid of water from 
underneath the tire," Knight said. 
Comparing the "gatorback" racing tire 
and the VR50, I could see the close 
resemblance. 

The Eagle VR50 is certainly a hot 
performer: The tire can generate a lat- 
eral force of 1.01 g on the skid pad. 

Fred Kovac, Goodyear's vice presi- 
dent of engineering, won't say precise- 
ly how Goodyear created the new tire. 
However, he says the major changes 
are in the tread compound, which has 
a depth of 9.2 mm (0.4 inch) to pro- 
vide better traction and at the same 
time have long-wear characteristics. 
"You can't determine the recipe for a 
compound merely by analyzing the 
chemistry of the tread," Kovac says. 
"Its not only what polymers you put 
into the tread, but also the sequence 
and the duration of the cooking." 

As good as the VR50 tire is, Good- 
year last year discovered it wasn't 

[Continued on page 114] 
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Human-powered-vehicle designers are relent- 
lessly pursuing new speed records for unmo- 
torized transportation. The competition is fierce; 
the world's record for two-wheeled vehicles has 
recently changed hands twice. 


By STUART F. BROWN 
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of power, pushing a streamlined speed-record bicycle 
even Ио mph faster is like hammering on a brick wall 
with your bare fists—except the wall is the atmosphere. 
Like the bricks, it doesnt want to get out of the way. 
As I witnessed recently at the 11th annual speed cham- 
pionships held at Indianapolis Motor Speedway by the In- 
ternational Human-Powered Vehicle Assn. (IHPVA, Box 
2068, Seal Beach, Calif. 90740), builders of human-powered 
vehicles (HPVs) are boundlessly inventive in their quest 
for ever-higher speeds. In the past several months their 


T^ is work. With two human legs as the sole source 
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sleek creations have twice knocked over a world's speed 
record for two-wheeled vehicles, set at the 1984 Indy meet 
by Tim Brummer’s 57.91-mph Lightning X2. I found the 
motorless aerodynamic speedsters [^Man-Powered Racers," 
PS, Oct. '80] endearingly quiet as they whooshed past dur- 
ing their flying-start 200-meter time trial runs. 

When Terry Hreno's Moby 3 made its 59.12-mph record 
run at Indianapolis, the builder was ecstatic. Exulting in 
the pits after the results were announced over the loud- 
speakers, Hreno crowed: "We did it. I cant believe we finally 


[Continued on page 116 | 


5-13 


gian 


JH 
gE 


An HPV sampler: Carl Sundquist pedaled Moby 3 (large 
photo) to a short-lived record of 59.12 mph at Indy. The 
Kevlar-bodied two-wheeler was built by Terry Hreno, who 
teaches art in an Indiana prison. Fore! (1), built and ridden 
by 57-year-old Arthur Е Toplis, clocked in at 33.85 mph. 
Georgi Georgiev of Toronto built the beautiful monocoque 
tricycle Torso (2), which was pedaled through the timers at 
44.63 mph by Orrin Bowser. Sam Wildofsky got the trike 
Argo (3), with its clever linear-drive pedal mechanism, to 
go 34.36 mph. Shown with “landing” doors open, Jon 
Stinson's Stinson Flyer (4) went 44.14 mph. Dentist David 
Pearson and Sharon Smith built Doctor's Orders (5), which 
she pedal-powered to a 35.27-mph track run. 
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The old screened porch above was re- 
placed with the expanded structure at 
right, and the tiled patio was added. 
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sun room 


A sun-room addition can add living space without increas- 
ing energy costs. This south-facing porch was transformed 
into a bright entertainment area that requires no heating. 


By AL LEES 
Drawing by Carl De Groote 


he owners of this Illinois home 
knew they wanted more space for 
entertaining and relaxing. They 
also knew they weren't willing to put 
up with higher heating bills to keep 
a new addition warm during winter. 
The solution? Unlike the “Vaulted 
sunspace" featured in last month's 
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issue (a two-story addition grafted 
onto a specific house design), the pas- 
sive sun room they've come up with 
could replace a south-facing porch on 
virtually any home. It boasts a quarry 
tile floor that absorbs and radiates 
warmth from sunlight streaming 
through sliding glass doors facing 
south and east. The mini-blinds be- 
hind the glazing are fully raised on 
sunny winter days but closed at night 


Brie BEAM 


NEw == i 
.CONSTRUCTION 


меч STRUCTURAL b ( 


+ icu й 
г. ere 


to conserve the warmth soaked up by 
the dark masonry flooring (Lava Red 
quarry tile, available at Color Tile 
outlets). On such days, the sun room 
remains comfortable well into the eve- 
ning, without any backup heat. Be- 
yond this self-sufficient corner, extra 
space was added to an existing fam- 
ily room by knocking out most of a 
wall. The house’s existing heating sys- 
tem was adequate to keep the ex- 
panded room cozy when the sliding 
door between it and the sun room is 
kept closed. (Note that on the floor 
plan, all four walls of the sun room 
have a sliding glass door.) 

Continued 
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Walls are framed flat on the slab, and insulating sheathing 
is nailed in place (1). Walls are raised and propped verti- 
cally while corners are joined. Note the angled corner brace 
let into the studs of the far wall (2). Masonite’s Woodruf 
wood-fiber shingles were used to roof both the sun-room 
addition and the existing house. The patio slab is stepped 
down from the sun-room slab (3). Tiles are set in rows on 
the adhesive-coated slab, leaving space for grout lines (4). 


The homeowners began by dismantling the old screened 
porch shown in the “before” photo. The material was left 
at the site so lumber could be salvaged to reduce costs. 

A trench for footings and foundation was dug beyond 
the perimeter of the existing porch slab. Because the sun 
room was to be independent of the home's heating and air 
conditioning, that part of the extension was insulated with 
rigid foam, as shown in the section below. The sun-room 
slab was poured over two inches of foam so that the heat 
it absorbed wouldn’t be lost to the earth beneath. Once 
the forms were removed from the extension floor slab, a 
stepped-down patio slab was poured, with simpler foot- 
ings pitched slightly away from the house for drainage. 

After the walls were raised, a new roof was added 
—spliced into the cutaway existing roof—with both new 
and cutaway rafters butting against an added support 
beam. The roof over the sun-room section ties into the 
house's second story, with the rafters notched over a led- 
ger lag-screwed into existing studs. For efficient solar heat- 
ing, the homeowners dropped the ceiling of the sun-room 
area and packed the space above with insulation. Over 
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Cut the tiles with а tile cutter to fit along walls by scoring 
the tile and snapping it in half. When applying grout, work 
it thoroughly into joints. Remove excess grout first with a 
wet sponge and later with a dry abrasive cleaning pad. The 
same tiling technique was used on the outdoor slab. A 3-in. 
step-down and slight pitch prevents puddling or freezing 
against the glass-door sills. If other than quarry tiles are to 
be used outdoors, be sure they’re frost-proof. 


the adjacent family room, the drywall ceiling was nailed 
directly to the bottom of the new rafters for a cathedral 
effect. (R-19 fiberglass batts were stapled between the raf- 
ters first, however.) 

Masonite wood-fiber shingles were chosen for the roofing, 
and because these 12-by-48-inch strips nail up quickly, it 
was no chore to re-shingle the existing roof to match. To 
complete the exterior, Masonites Woodsman textured panel 
siding was applied to the walls. Besides complementing 
the appearance of the roof, the high-density siding mate- 
rial adds somewhat to the insulation rating of the walls. 

Energy efficiency was of prime importance in the selec- 
tion of materials for the sun room’s interior. The walls 
were insulated with 3!5-inch batts, which were then cov- 
ered with a vapor barrier of six-mil polyethylene stapled 
across the studs. The quarry tiles are thermally coupled 
to the heat-storing masonry mass beneath. 

Installation of the '5-inch-thick tiles is simple; all the 
tools necessary are available from tile specialty outlets. 
After grouting, coat the surface with silicone sealer to 
prevent dirt and moisture penetration. 25] 


A tiled guard makes an attractive backdrop for a wood stove 
(right). Use screws to secure Durock to the furring strips 
(1). Tile should be cut and ready for installation before you 
trowel on the mortar (2). Rake the trowel’s notched side 
over the mortar to create an even layer of adhesive. Use 


_ Tiled 
Wood-stove 


Зв-іп. plastic spacers to align tiles (3). Let the mortar cure 
for 24 hours, then trowel a light-color grout— which won't 
readily show ash smudges—over the spacers. 


By MICHAEL BARGO JR. 


Photos by the author 

ourteen million homeowners rely 
F on wood stoves as an economic, 
pleasant way to keep a place 
warm. But a stove also radiates a po- 
tentially dangerous amount of heat to 
the surrounding combustible walls 
and floors. Until recently, most wood- 
stove guards were made by tacking up 
asbestos millboard or sheet metal—an 
unattractive and, in the case of asbes- 
tos, possibly unhealthy solution. 

Now there’s Durock, a heat-resistant 
cement-based board from Durabond 
Div., USG Industries (101 South 
Wacker Dr., Chicago, Ill. 60606-4385). 
This new U.L.-listed board makes an 
ideal wood-stove guard that’s easy to 
secure to the wall and floor. And you 
can cover Durock with any decorative 
material—as long as it’s heat resis- 
tant. For example, I chose to face the 
board with quarry tile. The result? An 
inexpensive route to a handsome wood- 
stove guard. 

Building a tiled guard is easy. First, 
set the stove's location. Many local 
building codes specify that the stove 
sit at least 12 inches from a wall and 
that there be 14 inches between the 


wall and the stovepipe. Generally, the 
wall shield must extend eight inches 
on each side of the stove. The floor 
guard typically extends 18 inches in 
front of the stove, and eight inches 
from the back and sides. Make sure 
your installation complies with local 
codes for solid-fuel room heaters. 

Start your installation with the 
wall shield. The ¥2-inch-thick Durock 
should have an inch of space behind 
it so that air circulation will prevent 
heat buildup. You can create furring 
strips to nail over wall studs by rip- 
ping three-inch planks from a sheet 
of Durock and doubling them up. Use 
a circular saw with a carbide blade. 

You will also need a vent at the bot- 
tom of the wall shield to ensure air- 
flow there. So start the wall guard 1% 
to 254 inches from the floor. 

Finally, install the Durock sheets 
horizontally across the furring strips 
using three-inch drywall screws to 
penetrate the studs. 

There's a slightly different proce- 
dure for the floor guard. You have to 
install Durock on a bare wood or ce- 
ment floor, so begin by cutting away 
existing carpeting or vinyl flooring. 
Then clean the exposed floor, and cov- 
er it with a ¥s-inch layer of thin-set 


mortar that is mixed with latex. 

Lay the Durock in place. The mor- 
tar will hold the board flat against the 
floor so no heat-collecting pockets can 
form. Secure the boards with drywall 
screws or 1'4-inch galvanized roofing 
nails every eight inches. 

Now you're ready to tile. I used six- 
inch-square, '5-inch-thick quarry tile 
which is easy to clean—an important 
feature because ashes often manage 
to escape from a wood stove. (My sup- 
plier: Summitville Tiles, Summitville, 
Ohio 43962.) You can use almost any 
ceramic tile, however, because most 
are fired to 1,900 degrees Е —far hot- 
ter than the heat from a stove. To be 
sure the tile you choose will hold up, 
check with the dealer or manufacturer. 

Spread the latex-modified thin-set 
mortar over the wall area first. I tiled 
mine in sections, but you can do the 
whole wall shield at once. Lay the first 
tile at the center top of the guard, then 
work toward the sides. That way you'll 
confine any needed trimming to the 
side tiles. Set the tiles firmly in place 
with a slight twist. For the floor pro- 
tector, start tiling at the front of the 
guard—the side farthest from the 
wood stove—and work toward the 
back. 
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A boat 
for all reasons 


Sail, scull, troll, and row 
this easy-to-build cartopper 


Inspired by a new breed of multi-use boats, this 14-footer has three cockpits, a transom for 
motor or rudder, and a double-deck track for snapping on oarlocks and cockpit covers. The 
all-plywood boat uses standard hardware-store fittings, and costs $450 to build. 


By SUSAN RENNER-SMITH 
Drawing by Eugene Thompson 


says Peter Stevenson, designer of 

the clever craft shown here. “Sail- 
ing performance is flat-out fast. Even 
the wind surfers have to pay atten- 
tion or they get passed.” 

Inspired by the new generation of 
multi-use boats like the Saroca [^New 
Products for Recreation," PS, May '85], 
Stevenson's boat converts quickly from 
sallboat to canoe, rowboat, or (with 
a small outboard) powered skiff. But 
the Stevenson boat has more deck 
area and is two feet shorter than the 
Saroca, for easier car-topping. And 
the boat costs $450 to build, com- 
pared with about $3,600 for a fully e- 
quipped Saroca. 

Complete plans cost $10 from Ste- 
venson Projects (Box 584, Del Mar, 
Calif. 92014), but an experienced 
woodworker can use the plans shown. 
The deck and keel each take two pan- 
els of 14-inch plywood— note the stag- 
gered joint lines in the plans. Mark 
the dimensions given carefully (they 
define the hull curve), then cut the 
panels. 

Next glue and screw the skeg along 
the center line on the bottom panel's 
under side (see exploded view). Steven- 
son uses one-inch No. 8 plated flathead 
wood screws every three inches and 
recommends Wilhold Waterproof Plas- 
tic Resin Glue. 

Use the same fastening method 
throughout, attaching the bulkhead 
thwarts— kerfed to follow contours— 
to the inside bottom panel. Then set 
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T: is all the small boat you need," 


the bulkheads in place, taking care 
to fasten each at the angle shown, and 
attach stringers to the bottom-panel 
edges. 

Assemble and install the forward 
cockpit brace (including the mast 
step), center cockpit sides, and dagger- 
board box. Fasten the motor mount to 
the front of the transom, then stuff 
blocks of foam flotation into the fore, 
aft, and side compartments. 

Preassemble the deck, attaching the 
stringers, panel joiners, and cockpit 
braces to the underside. Set the deck 
in place, fitting the stringers into the 
bulkhead notches; then fasten the 


Skiff can be sailed (right) or paddle powered (insets). It launches easily (above). 


deck to the bulkheads and transom. 
Attach the stem. 

Cut the sides oversize, tack them in 
place, and scribe cutting lines from 
stem to stern. Trim the sides slightly 
oversize, and fasten them in place, 
making sure to offset the screws from 
those used on top and bottom. Sand 
the sides flush with the deck, and 
round the corners. Extend the dagger- 
board box slot from the box into the 
top of the deck, and paint the hull 
with several coats of good-quality 
epoxy paint. 

To make mounting tracks for the 
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oarlocks and hatch covers, bend and 
shape an aluminum аа molding 
to rim the cockpits (see drawing). Lay 
the molding on its side, countersink- 
ing screws every six inches. Mount a 
second channel to the hull sides. 
Make the dagger board, rudder, 
and rudder box using the dimensions 
given. For a quick-release rudder, at- 
tach a barrel bolt and hasp to the rud- 
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der box and mating hardware to the 
motor mount. 

For a no-sew sail, use rip-stop poly- 
ethylene tarp. Spars made of two-inch 
aluminum tubing slip into pockets 
made from a lace-up flap reinforced 
with duct tape on each side. 

The rowing rig includes a row seat 
and unique tetrahedron-shaped oar- 
locks, The seat has three underseat 


PAGGER-BOARP BOK— | 
1/A* РЕУМООР 1x4 FZAMING 


MAST $TEP- 24.2" INSIDE; 
14" AYWOOR 2^ STOCK 


| et u-BOLT 
‘вот GARE 2* ALUMIN 
Fare Win d AM | 
bor Ma 
acer Poss 


LIFT/ ПЕ- DOWN HANDLE? 


1a Бор 


the center one fits into the 


braces 
dagger-board slot, and two outer ones 


straddle the dagger-board box. The 
oarlocks stretch from cockpit to rub 
rail (see photo). The inboard edge 
notches into the cockpit track, and 
the far edge clamps to the outer track. 

Add oars, paddles, and a small out- 
board, and you have a complete, low- 
cost water-sport package. 
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House In a DOX 
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A 20-foot-long shipping container packed with prefabricated 
building components can be assembled in a week by a four- 
man crew into a cozy two-story 700-square-foot cottage. 


By STEVEN ASHLEY 


№ eed a low-cost home in an area 
N where building materials and 
construction crews are scarce? 
For $25,000 plus transportation costs, 
a Canadian builder will ship you a 
20-foot-long cargo container with just 
about everything you need to assem- 
ble a two-story 700-square-foot cottage. 
Nothing is wasted, not even the steel 
shipping container—it serves as the 
main support for the structure. 

Jivan Holdings Ltd. (221 Fifth St., 
Prince Rupert, B.C. V8J 3T2) has de- 
veloped a small prefabricated house 
with two bedrooms, living-dining area, 
kitchen, bathroom, and loft area that 
can be shipped just about anywhere an 
18,000-pound cargo container can go, 
says Jim Palibroda, the company's 
president. The houses are manufac- 
tured by Union Container Co. at an 
automated plant in Taiwan and sent 
by ship to the customer. The cost of 
shipping a house from Taiwan to Van- 
couver, for instance, is $1,530. 

A four-man crew with a forklift and 
simple hand tools will erect the struc- 
ture in about a week for an additional 
fee, Palibroda explains, but complete 
instructions for the do-it-yourselfer are 
also provided. 


Set upon a 20-by-27-foot slab of con- 
crete blocks, the steel container unfolds 
to reveal prefinished '2-inch plywood 
panels that form the outer walls and 
room partitions. The latter can be con- 
figured as desired. The fiberglass- 
insulated walls have an insulation 
value of R-12, and the ceilings are R-20. 
Paint, caulking guns, screws, and fit- 
tings are supplied. 

The house comes completely pre- 
wired (100 amps), with all the plumb- 
ing ready for installation. Among the 
included items: wood-grain-exterior 
kitchen cabinets; a one-piece fiber- 
glass bathroom unit; complete drain- 
age piping for basins and toilet facili- 
ties; vinyl flooring; electric baseboard 
heat; French-style double-glazed win- 
dows; and there's even a kitchen sink. 

The Afford-A-Home design, which 
Palibroda says is patterned after a 
western-U.S.-style cottage, with a 
pitched roof and clerestory windows, 
conforms to Canadian national and 
most local U.S. building codes. 


Afford-A-Home (above) unfolds from a 
cargo container (1) that encloses pre- 
fabricated plywood wall panels and fix- 
tures. They are assembled as shown (2, 
3, 4). Ground floor plan (above left) can 
be configured in different ways. 


DRAWINGS BY ADOLPH BROTMAN 
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Lapped up the side of the tub platform (top), Tarkett's Re- 
sponse vinyl flooring creates an elegant, seamless approach 
to the step-up bath. Careful cutting produces the compound 
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curves needed to fit vinyl coving into an inside corner (above 
left). Outside corners (above) are patched, but beveled joints 
on precision-fit patch are nearly invisible. 


РНЕ 


Professional installers often extend sheet vinyl flooring up the wall to 
form an elegant coving. Now homeowners can get the same seamless 
effect, using patterns supplied by POPULAR SCIENCE. 


By R. J. De CRISTOFORO 
Drawings by Nina Wallace 


floor covering are a close- 
mouthed group. I discovered this 
when I sought advice on coving the 
floor covering up the wall instead of 
butting it at the base. If you run the 
flooring up the wall, you don't have to 
install those dull-looking vinyl base- 
boards. Coving also dispenses with 
dirt-catching corners—and it gives a 
rich, unified look to the room. 
But ask a professional installer for 
tips on cutting the compound curves 


p rofessional installers of sheet 


METAL EE 


Coving cross section 
(above) reveals flanged | 
metal trim hooked over 
flooring and wood-mold- 
ing support from be- 
neath. To prevent water 
seepage from splashes, 
flooring in bathroom 
(right) has no coving at 
tub and shower. 


WALL 


JOINT LINES 
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To cut flooring for an inside corner, 
make several light scoring cuts along 
a marked pattern line, then cut with a 
knife held at a 45° angle. Test-fit, 
then shave off the excess with length- 
wise strokes of a sandpaper block. 


SHOWER 


WOOD COVE MOLDING 


required, and you get a quizzical look. 
These pros work by eyeballing the 
cuts, and it takes a lengthy appren- 
ticeship to learn the technique. 

Because I wasnt interested in learn- 
ing the job as a vocation, rather in 
doing it successfully in my home, I 
worked out patterns for the critical 
cuts. The patterns can be adapted to 
most installations—but remember, not 
all corners in rooms are square, and 
not all walls are purely plumb. Cut 
your patterns a bit oversize to allow 
for shaving for a perfect fit. 

Begin the job by making a paper 
pattern of the floor's perimeter, cut- 
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An outside corner requires a patch and 
an intricate flooring-material cutout. 
The cutout allows the curved flap to 
fit up against the wall corner line, while 
the flooring turns the corner lying flat 


ting so the edges are about '^ inch 
away from all vertical planes. Mark 
all areas—inside and outside corners 
and projections— where you'll need a 
cutout pattern. 

Next spread out the floor covering 
in a space that's large enough for it 
to flatten, then tape down the perim- 
eter pattern. Where you want the floor 
covering to cove up the wall (see dia- 
gram), mark the cut line on the floor- 
ing about 3% inches away from the 
paper-pattern edge. 

Scale up the corner cutout patterns, 
and test-fit to the actual corners be- 
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Dimensions given are for a 6'5-in.-wide 
projection for a plumbing wall (a 5'2- 
in. stud plus two '-in. wall boards). 
Change dimension X to fit the width 
of your projection. Patterns serve as 
guides for cardboard templates you 
make and test-fit—the curve will de- 
pend on the height of lap up the wall. 
Cut the patch oversize, and shave to fit. 


4 م 
on the floor, then laps up the wall‏ 
again. The patch's straight edges butt‏ 
against the wall lap and floor line, and‏ 
the curve mates with the flap that‏ 
bends up the corner line.‏ 
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fore marking the pattern on the floor- 
ing. I used a felt pen for this job—the 
broad line provided enough extra ma- 
terial to shave for precise fitting when 
installing. 

Before laying the flooring, you 
should also prepare the support for the 
coving. To give the flooring shape and 
support, professionals cover the joint 
between the floor and wall with a 
wood cove molding, mitering it at the 
corners and nailing it in place. The 
miters dont have to be perfect, but 
dont leave big gaps. If you err, use 
wood dough as a filler. 

lo clamp the coving in place and 
cover its raw edge, use aluminum 


Wood cove molding nailed to the floor 
supports the vinyl flooring lapped atop 
it. Lip of the tap-down aluminum trim 
holds the cove in place (1). To miter the 
trim at outside corners, cut a notch 
in the flange, then file out a V-shape 
in the flat section (2). To fit flooring 
around a projecting wall, first test-fit 
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trim, available in silver or bronze at 
flooring-supply stores, which also sell 
the molding. When nailing trim to the 
wall, set it against a line drawn about 
3¥ inches up from the floor, and drive 
nails at the base of the slots. This lets 
you tap the trim down to cover the 
flooring after it’s installed. 

Miter the trim carefully at all in- 
side corners, but you can bend-miter 
it around outside corners, as the pros 
often do. Use a square file to form a 
V at the bend area. Then bend the 
material to form a 90-degree corner. 
If this system seems bothersome, just 
use the cut-and-fit method everywhere. 

A popular preference among install- 
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templates (3), then cut а 
patch by gently scoring along a straight- 
edge (4). Cut the curves, beveling edges 
for a smooth fit. Heat the flooring to 
make it flexible for fitting (5). Trim the 
patch, then apply adhesive to the mold- 
ing and slip the patch in place. Seal 
the seams with sealer (6). 


ers is а common utility knife with in- 
terchangeable blades. Straight blades 
and those with a hook are the most 
useful—but keep a supply on hand. 
Dull blades will cause problems. 

Most of us hold a knife too timidly. 
Grip it firmly, enclosing it in a fist 
with the thumb extending a bit so it 
can act as a depth gauge. You can use 
a straightedge on the straight cuts, 
but you must work freehand on the 
curves, so it's a good idea to do some 
practice cutting on scrap material. 

Make a light scoring cut first, then 
repeat it to emphasize the cut line. 
Lift the material, and follow the scored 
line with a through cut. It helps to 
have a board under the material for 
support close to the cut line. 

Carefully follow the marked line 
with several scoring cuts, and make 
the through cut while holding the 
knife at about a 45-degree angle. This 
is necessary so mating edges at joints 
will fit correctly. Don't worry about 
cutting the exact angle at this point 
—you can shave and fit the patch as 
you go. 

You can shave off excess with a 
knife, but a more cautious method is 
to work with a smooth file or with 
sandpaper wrapped around a small 
block. Stroke away from the surface 
if filing, lengthwise if using sandpa- 
per. Take it easy—you wont be able 
to add material if you overdo. 

Dont cut the patches until you're 
ready to place them, but scale up the 
patch patterns and make a cardboard 
template for shaping the inset piece. 

Keeping the material flexible is 
important—l! let the covering sit in 
the sun for about 10 minutes before 
laying it. Then I rolled the material 
and placed it in the room, allowing it to 
adjust to room temperature for an hour. 
Next step: Unroll half the flooring and 
adjust it to fit against one wall; then 
unroll the second half. I used a heat 
gun (a hair dryer will do) for this pro- 
cedure, especially at joint areas and 
where the material rolled up the wall. 

Now fold back half of the material 
and apply the recommended adhesive 
on that half of the floor, but dont 
spread it where the sheet vinyl goes 
up the wall. Repeat for the second half 
of the floor. 

Once the flooring is laid, anchor the 
perimeter that laps up the wall. Apply 
adhesive to the back of these loose 
edges only. Press the flaps against the 
wall, then tap down the metal trim 
to secure them. At outside corners, 
test-fit the cardboard patch, then use 
the template as a cutting pattern. 
Trim the patch so joints butt tightly 
(see drawings), then use seam sealer to 
keep joint edges together and prevent 
dirt and moisture from entering. 


Move into commercial 
satellite communications 
and home satellite TV 


with NRI’s latest training 
breakthrough 


Explore Every Aspect of Satellite 
Transmission and Reception As You 
Assemble, Install, and Train With 
the Complete TVRO System 
Included in Your Course 

With today’s satellite technology a call 
to Paris is as clear and as easy to make as a 
call next door. . . executives use video con- 
ferencing to "meet" without leaving their 
offices. . . simultaneously, a billion people 
witness a single event (a soccer game, an 
inauguration, a benefit rock concert). . .and 
scientists explore the mysteries of outer 
space without leaving their labs. 

These amazing applications of satellite 
technology have opened up opportunities 
for the technician trained to install, 
maintain, troubleshoot, and repair satellite 
communications equipment. 


Home Satellite TV is Just at the 
Start of Its Explosive Future 
In suburban backyards and alongside 
country farmhouses, home satellite TV sys- 
tems are springing up all across the country. 
Already there are over a million 
TVRO (Television Receive-Only) systems 
in place in North America, and experts 
predict that by 1990, a remarkable 60% of 
all homes will have a satellite dish. 


New Jobs, New Careers for the 
Trained Technician 

NRI's new training prepares you to fill 
the increasing need for satellite communica- 
tions technicians. 

As an NRI-trained technician, you can 
concentrate on consumer- 
oriented TVRO equipment 
or use your NRI training to 
build a career servicing the 
larger commercial or 
military equipment used to 
transmit and receive voice, 
data, and video signals. 


NRI Brings Satellite 
Technology Down to 
Earth 


Only NRI has the 
resources and the 
skills necessary to 
transform today's 
most sophisticated n 
technology into 
understandable, 
step-by-step training. 


All Equipment Included With Your Training. 


NRI trains you thoroughly in basic elec- 
tronics, communications, and television 
principles. Using the remarkable NRI 
Discovery Lab? and your digital multimeter, 
you perform critical experiments, tests, and 
measurements. Then, using your NRI Anten- 
na Applications and Design Lab, you assem- 
ble and test various types of antennas and 
matching sections. 

You then concentrate on both com- 
mercial and consumer satellite earth station 
equipment, putting theory to practice as you 
assemble and install the complete satellite 
antenna system included in your course. 


Your Home Satellite TV System 
Brings Theory to Life! 

Your Wilson TVRO 
system comes complete 
with 5' parabolic dish 
antenna system, low- 
noise amplifier (LNA), 
down converter, 
receiver, low-loss coaxial 
cable, and even a perma- 
nent polar mount. 

By training with an 
actual TVRO system, 
you'll come to under- 
stand first-hand the 
function and operation 
of a satellite earth 
station. And once 

completed, your 

TVRO system will 

provide the best 


television entertainment available—direct 
from the satellite to your home. 


Train the Uniquely Successful 
NRI Way 

It's hands-on training, at home. . 
designed around the latest state-of-the-art 
equipment. You discover by doing. . .and 
you do it at your own pace. 

And built into your NRI training is the 
enormous experience of our development 
specialists and instructors, whose training 
skills and personal guidance are available 
to you on a one-to-one basis. 


Make Your Move Into the Future Today! 
Send for Your FREE NRI Catalog 

Only NRI can train you at home for an 
exciting and rewarding career as a satellite 
communications technician. But now is the 
time to act. Return the post-paid card to us 
today. You will receive your 100-page 
NRI School of Electronics catalog free. It 
details our training methods and materials 
and our more than 70 years of successful 
innovation in hands-on career training. (If 
the card is missing, write to us at the 
address below.) 


Afr «oo; 


McGraw-Hill Continuing Education Center 


3939 Wisconsin Avenue, NW 
Washington, DC 20016 м 
m 


We'll give you tomorrow. 


MUST LIQUIDATE 


AT BELOW DEALER COST! 


GENERATORS | 


NEW! FIRST QUALITY! | 


Î FACTORY NEW! FIRST Q 


xr Limited - 
Factory 
Warranty! 
One year on 
parts, labor! 1 


Be 
ready for 

bad storms 

all year 'round. | 
We made arrangements with various power 
generator manufacturers to liquidate their pro- 
duction overruns! Now you can enjoy low, 
money-saving prices on these powerful energy 
sources! Models for camping, home emergency 
use, or commercial use. Provide electrical pow- 
er for lights, well pump, power tools, appliances, 
furnace, etc. Manual or electric start models 
(battery not incl.). Single fuel or multi-fuel. 


750 Watt Continuous Duty 
RECOIL START, GASOLINE 


Compare at: $488.00 еа. $299 


Item H-963-61043-30 Ship, handling: $13.50 


2,500 Watt Continuous Duty 
$369 


RECOIL START, GASOLINE 
Compare at: *845.00 ...... 
Item H-963-61043-31 Shipped freight collect 
4,000 Watt Continuous Duty 
RECOIL START, GASOLINE $ 429 


Compare at: 925.00 ...... 


Item H-963-61043-35 Shipped freight collect 


$4 


4,000 Watt Continuous Duty 

ELEC. START, GASOLINE 

Compare at: *1100.00 
Item H-963-61043-37 Shipped freight collect 


4,000 Watt Continuous Duty 


MULTI-FUEL ELEC. START 5629 
Compare at: 1195.00 ..... 
Нет H-963-61043-34 Shipped freight collect 


Credit card customers can order by phone, 

24 hours a day. | == 

7 days a week VISA MaskerCard 
[IN X 


Toll-Free: 1-800-328-0609 


= Your check is welcome! 
TeleCheck | No delays in orders paid by check. 


C.O.M.B. Direct Marketing Corp. Item Н-963 | 
14605 28th Ave. N./Minneapolis, MN 55441-3397 


Item No. 


(Minnesota residents add 6% sales tax. Allow 3-4 weeks 

for delivery. Sorry, no C.O.D. orders.) 

O My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck.) 


Charge: C) MasterCard, O VISA® 


Acct. No 

PLEASE PRINT CLEARLY 
Name 

Address 

5їаїв ААА LÀ ——— НР 


Sign Here 


C. О. М. В. Direct Marketing Corp. 


Authorized Liquidator 
14605 28th Ave. N. € Mpls.. MN 55441-3397 . 
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“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Getting the lead out 


Гуе read about the possibility of the 
federal government phasing out leaded 
gasoline. What about those cars that 
were built to run on leaded fuel; will 


| their engines wind up on the scrap 


heap? Do these engines really need 
leaded fuel to run properly? 
Paul Rohe, Las Cruces; N.M. 


The biggest problem with using un- 


leaded fuel in an engine designed for | 


leaded fuel is short exhaust-valve life. 
Lead acts as a lubricant for exhaust 
valves and valve seats, so older engines 
have softer valves and seats than do 
newer engines designed to run on un- 
leaded fuel. Га suggest that you т- 
stall premium hard exhaust valves and 


| seats in your older engine. Unfortu- 
| nately, in many of those engines there's 
no room for hard valves and seats. Of | 
course, you could instead put in a top- | 
cylinder oiler or put additives in your | 


fuel, but both create way too much pol- 
lution. Granted, there are still a bunch 
of leaded-fuel cars out there, but the 
total probably is less than 10 to 15 per- 
cent of the car population, and the 
number gets smaller every day. Let's 
face it —emissions are a problem, and 
the solution isn't an easy one. 


Fuel injection for trucks? 

Ford and Chevrolet have been offer- 
ing fuel-injection systems in their cars 

| since 1982. Why haven't they used fuel 


injection in their trucks? 
Mike Walls, Muscle Shoals, Ala. 


Fuel injection, though a more precise 
way of metering fuel to an engine, is 
much more expensive than carburetion. 
The advantages of fuel injection—lower 


emissions, better mileage, and better | 
driving feel—are not that critical for | 


most trucks, and servicing injectors can 
be a chore. But I think that you'll begin 
to see fuel injection in trucks in the 
near future—with a higher price tag 


| attached. 


Tanks a lot 
My 1980 Buick LeSabre with the 


4.]-liter V6 engine has a 


erating under load when the fuel tank 


rather un- | 
| usual problem. It has difficulty accel- 


is less than one-quarter full. New fuel | 
and air filters and a tuneup havent 
helped. The car runs fine after a fuel | 
fill-up and a few days of rest. I have 
never knowingly used gasohol, but I 
think that a load of fuel with an ex- 
cessive level of alcohol may have ag- 
gravated the problem. 

K. Linebrink, Middletown, Ohio 


The fact that your car performs well 
with a full tank and not so well with 
a partial load sounds like the filter in- 
side the tank is gummed up. Pull the 
tank, and check the filter for contami- 
nation. If it's OK, your problem may 


| be improper fuel-tank ventilation; don't 


forget to look at the canister up in the 
front of the tank. As for alcohol, it isn't 
worth a damn for surface transporta- 
tion. Any fuel that contains more than 
10 percent alcohol can cause all kinds 
of problems for your engine in the long 
run; the alcohol in the fuel eats steel 
and aluminum like candy. 


Wanted: granny gear 


I have a 1983 ?4-ton GMC pickup with 
a 6.2-liter diesel engine. My truck 
desperately needs a stump-puller low 
gear. When hauling an eight-foot 
camper, it wont start moving if there's 
the slightest grade. It's equipped with 
a four-speed overdrive manual trans- 


mission with a 3.09-to-1 low-gear ratio. 


Is there a two-speed rear end or a 
transfer case I can install? 

Richard Q. Danielson 

Santa Maria, Calif. 


You could install an M-20 four-speed 
transmission, which has a 6.55-to-1 
ratio in low gear. But this would cost 
a lot, and the transmission could prove 
noisy. Add-on overdrive units seem to 
have disappeared; and they cost a lot 
to maintain. The real answer is that 
you've got the wrong truck for your 
needs. It would probably be cheaper, 
in the long run, to trade for a vehicle 
that's equipped to carry your camper. 


Oil-and-fuel puzzler 


I own a Pontiac Fiero with the 2.5-liter 
engine. The manual says that 5W-30 
oil is the best weight for the widest | 


| temperature range. Some mechanics | 


say, however, that using 5W-30 may 


damage my engine during prolonged 
driving or in hot weather. Should I use 
5W-30, or go with 10W-40 or 20W-50 
oil? Also, the car pings on 87-octane 
unleaded fuel. Premium leaded fuel 
—92-octane or higher—eliminates the 


ping for the most part. Will premium | 


fuel damage my engine? 
Louis A. Caputo, Clifton Park, N.Y. 


I'd stick with the type and weight of 


| oil specified in your owner's manual 


for your particular operating-tempera - 
ture range. As for your question on 
fuel, using higher-octane unleaded 
wont hurt a bit; in fact, it may help 
your engine last longer. 


Spark-plug nightmare 


When I took my 1982 Chevrolet six- 
cylinder cargo van to the dealer to 
have the spark plugs changed, he told 
me that the air-conditioner compres- 
sor has to be removed and discharged 


| before the front plug can be removed. 
Is there a special tool available to | 
avoid this $65 operation? I can't im- | 
agine General Motors allowing such à | 


design error. 
Ross Sears, Lake City, Fla. 


Just unhook the compressor from its 
bracket and wire it out of the way, leav- 
ing the lines connected. Now you can 
get at the front spark plug. Maybe now 
that car manufacturers are getting the 
emissions problem whipped, they can 
tell their engineers to design vehicles 
that are halfway possible to work on. 


Too wound up 


I have a 1983 GMC pickup truck with 
a 305-cubic-inch engine and a four- 
speed automatic transmission. In city 
driving the transmission stays in sec- 
ond gear all the way up to 35 mph 
—and to even higher speeds when it's 
cold. This makes driving around town 


| expensive. The GMC dealer changed 


the transmission valve body, but the 
problem persists. Do you have any 
suggestions? 

Arthur Pinke, Waterloo, Ont. 


at dealers that allows the transmission 


| Chevy has a new valve body available | 


to shift from second to third gear at | 


lower speeds. The part number is the 
same as the earlier one, but the new 
part has a very clear "X" cast into its 


| back surface. 


| Got a car problem? Send it to “Say, Smokey—,'"' POPULAR 


SciENCE, 380 Madison Ave., New York, N.Y. 10017. AII let- 


| ters are read, and those of widest interest are answered in 


this column. Due to the large volume of mail, Smokey can- 


| not reply to letters not selected for publication. 


| | 
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„мМ Garden Way’s amazing 
new TRAIL BLAZER Sickle 
Bar Mower! 


Mow an overgrown mess like this... 


in less than 20 minutes! 


We're More 
Than Just 
Clocks ... 


Along with our 
exclusive clock 
kits we feature 

a variety of 
reproduction 
weather instru- 
ments and music 
boxes. 


send $2 to receive a one year 
subscription to our 56-page 
color catalogue featuring the 
most intriguing collection of 
clock and other reproduction kits 


FITZROY in the world. Includes kits, dials, 
MERCURY movements, tools, hardware, 
BAROMETER books, and accessories. 


“Fine Craftsmen Since 1947" 


| 586 Higgins Crowell Road 


Dept. 1341, W. Yarmouth, Cape Cod, MA. 02673 


E 


©1986 Garden Way Inc. 


No More Overgrown 
Weeds, Grass, and Brush! 


Controls nuisance growth in those areas 
you want to keep under control — but 
don't want to mow as often as your lawn! 
Cuts the thickest, toughest, tallest Vede- 
tation — including woody brush! 

Goes anywhere — even steep slopes! 
Big 35” wide cut — powered Г: - 
wheels — mows 1000 sq. ft. 

of overgrown weeds in less 
than 5 minutes! 

Available only from the 


makers of the famous 
TROY-BILT® 


Send for FREE Details TODAY! 


317 


Garden Way Manufacturing Co., Dept. A212 
102nd St. and 9th Ave., Troy, NY 12180 


YES! | want to know more about the amazing 
TRAIL BLAZER Sicklebar Mower! Please send 
me acomplete FREE INFORMATION package, 
including prices, models, special SAVINGS 
OFFER, and No-Money-Down Payment Plan. 


Name 
Address 
City — 
State 


l———— 


Zip 
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REVOLUTIONARY 
DISCOVERIES! 


Telephone Bug | 
 Preventor 


Telephone 
Voice Changer 


| 
ү! 
Ф: 5 


If you're a man, you can 
sound like a woman...and 
vice versal Н you don't want 
to be "in" to some of your 
callers, your butler, maid, or 
brother can answer...they're 
all you! Your Voice Changer 
gives you security, too! Press 
another button and the caller 
hears a realistic barking dog. 
Two versions available ... In- 
phone model and hand-held 


5129 


(+ $5.50 shipping handling) 
FL res. are Boc sales tax 


Kills Telephone 
“Bugs” & Detects 
Unauthorized 
Listening! 
And This 
Is Only The 
Beginning! 


$79 


+ $5.50 shipping /handli 
FL res. add. учта - 


066666666 6666S OOOO OOS 


ORDER BY PHONE: 


1-800-554-5656 
OR SEND CHECK, M.O. OR CREDIT CARD 
INFORMATION TO: 
From Experimental i ©1985 Electromagic 
Electronic 
Laboratories 
fo You... 


ELECTROMAGIC 
Dept.PS-1,1151 N.W. 24th St, Pompano Beach, FL 33064 
An affiliate company of Oriole Homes, a 
publicly-held corporation; and Pan-Universe 
International Lid. 

SATISFACTION GUARANTEED OR YOUR MONEY BACK! | 
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FREE 
Stereo & Video 
Catalog 


Looking for honest answers to your car 
and home stereo, telephone, and video 
shopping questions? For 12 years, 
millions of people have referred to the 
unique Crutchfield catalog before making a 
consumer electronics purchase. That's 
because its in-depth articles, installation 
charts, technical tips, detailed product 
features and specifications are the most 
helpful. 


And save money too! Plus, the 108-page 
Crutchfield catalog offers you hundreds of 
quality, name-brand products at the lowest 
discount prices from dozens of manufac- 
turers like Sony, Pioneer, Jensen, Clarion, 
А/В, Sherwood. Infinity, EPI, Akai, Teac, 
Advent, Concord, JVC and Canon. 
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Call or write now for your 
FREE Catalog 


Use the coupon below or call toll-free: 


800-336-5566 


In Virginia, call 800-552-3961 


We now serve CANADA! | 
. Please enclose $1.00 for catal 
postage to Canada. ы 


Be sure to mention Popular Science when calling. 


Rush me your FREE Buyer's Guide. 


Name 
Address | Apt. # 
City ‘State Zip 


CRUTCHFIELD 


i 1 Crutchfield Park, Dept. PS, Charlottesville, VA 22906 
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Running on natural gas 


Doesnt look like a test lab, does it 
—that welcoming suburban home 
tucked into the woods outside Cleve- 
land (bottom photo)? But it's on the 
grounds of the American Gas Assn. 
(AGA) Laboratories, a complex that 
does for gas-fired appliances what Un- 
derwriters' Laboratories does for elec- 
trical equipment. 

Manufacturers of gas heaters and 
cooking units pay dues to have their 
units tested for safety, performance, 
and durability. The facility also un- 
dertakes original research—the pulse- 
combustion furnace you've read about 
in PS was developed here. The entire 
lab complex is energy self-sufficient. 
I toured the power plant that gener- 
ates all the steam and electricity, pow- 
ered (of course) by natural gas. 


From the lab complex I headed for 
the house in the woods, where selected 
appliances are tried out under actual 
living conditions. Families are invited 
to move in for limited periods, and 
heating and cooling equipment is 
monitored via sophisticated meters, 
thermistors, and gauges (one mea- 
sures emission concentrations). The 
house was shrewdly designed to be 
flexible. The amount of insulation and 
infiltration can be altered to change 
heating requirements. The home is 
tightly built with an unbroken vapor 
barrier and thorough weatherstrip- 
ping. Air-exchange rates can be var- 
ied down to four percent per hour (20 
to 50 percent is normal). After an hour 
in the house I fled to fresh air. 

Outside, on its own slab, is a home 
filling station for the family car (upper 
photo). But instead of a gasoline pump, 
there’s a metering valve for natural 
gas. It takes about eight hours to “fill 
up one of the cars AGA has modified 
to run on either gas or gasoline. AGA 
claims that natural gas as auto fuel 
is about half the cost of gasoline and, 
because it burns cleaner, makes for 
fewer maintenance problems. But the 
dual-fuel cars have a range of only 100 
miles. Dedicated vehicles (with no 
space-hogging gasoline tank) would 
have a greater capacity—and they’re 
working to speed up that fill time. 

Based on the lab’s research, AGA 
offers free buyer's guides to gas ap- | 
pliances. There are separate booklets 
on water heaters, dryers, ranges, and 
furnaces. For copies, write AGA head- 
quarters (AGA Public Information 
Continued 
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For a Small Job! | 


Wh. x 


... buy a Mantis! 


i d hs 3 ۴2 Sri LN 


T. 


Mantis cuts your weeding time by up to 90%! It gently 
cultivates the top 1"-3" of your soil without harming the 
delicate root systems of your flowers and vegetables. 


Lec vhe (fe i ae a s x p^ ч" 


Big tillers weigh almost 300 Ibs. Mantis weighs just 
20 Ibs. (women and older gardeners love it)! 

simply turning a 300-16. tiller in a backyard garden 
is a challenge. Mantis starts with a flick of the 
wrist...turns on a dime...and weeds between 
narrow rows and along fence lines. 

The Mantis takes the work out of growing flowers 
and vegetables ... so you can have more time to Nt E Cu 
enjoy the results! Mantis quickly cuts neat 

Most big tillers were designed їо justtill. Mantis was borders to give that lovely 
designed from the beginning for a variety of useful landscaped look. 
attachments. Tiller. Weeder. Furrower. Edger. Lawn 
Aerator. Lawn De- Thatcher. Hedge Trimmer. 

Bestofall, Mantis costs a fraction of what you'll pay 
for a big tiller. 
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Mantis tills to 8" deep, 
cuts up sod, mixes in old 
vegetation, fluffs up soil. 


Tines so strong, they're guaranteed for life! чаша 1; 


Mantis has a Lifetime Warranty on the tines (if they . | THAT DOESN'T START 
ever break, we'll replace them). A Lifetime Replace- FREE HOME TRIAL UNTIL YOU START GARDENING 
ment Agreement on the engine. And a FREE 3- Week 
In-Your-Garden Trial that doesn't start until you 
start gardening. 


Mantis Manufacturing Co. 
| 1458 County Line Rd., Dept. 848 
Huntingdon Valley, PA 19006 


Free 3-Week In-Your-Garden Trial О Please send me information on the Mantis Tiller/ 


Use a Mantis to start this year's garden for FREE! | Cultivator and your FREE 3-Week Trial! 
With our 3-Week In-Your-Garden Trial you can usea ' NAME 
Mantistotillinold vegetation, fluff up the soil, and pre- | ADDRESS 
pare new seed beds .. . for FREE! If you aren'ttotally 
delighted with it, we'll take it back and give you a | CITY 

STATE l.l IP 


full refund. 


° MMC 1986 
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Heres travelers advice that money cant buy: 
Introducing our brand new free travel package, featuring the 
ы ы mountains 1 in the Eastern US, 300 miles of scenic 

: beaches, and the thriving cities and historic 
~È towns that lie between. 
E. So heed our advice. Just mail 
inthis coupon today, before you start to 
plan your next vacation. 


S hop Talk Continued 


Div., 1515 Wilson Blvd., Arlington, Va. 
22209), specifying the appliance cate- 
gory you're interested in. 


Home tests for radon 


Last November’s feature on radon haz- 
ards mentioned a charcoal-based de- 
tector available from the Department 
of Physics at the University of Pitts- 
burgh. I secured three of these $10 
units to place in widely different 
houses, two of which are located in 
an area known for radon levels 10 
times higher than the national aver- 
age—the mountains of northeastern 
Pennsylvania. 

One home was my own Lockbox—a 
pole house I built for a series of PS 
articles in the '70s. After a week's ex- 
posure the detector was resealed and 
mailed back to Pittsburgh for analy- | 
sis. The average radon level for that | 
period registered 0.7 picocurie per | 
liter—below the average for U.S. homes 
(about 1 pCi/L). It's an especially low 
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State Лр 


2e North Carolina Travel Package. 


Mail to: North Сана ла Tra "t Der artment 376 | а leigh, North Carolina 27699 


1-800-VISIENC 


, Operator - 376 
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= AEROSPACE SHIRTS 
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QUE SR-71  r-20 


THESE SHIRTS TURN HEADS! 


ALL The Leading Aerospace Manufac- 
turers Wear Them, Now You Can Too. 


Unbelievably detailed electrifying High- 
Technology visual illustrations of the 
worlds most exotic and advanced aircraft, 
screen printed in Brilllant Colors on the 

| Front & Back of Black Hanes 100% Cotton 
Beefy-T's. 100% Guaranteed 
Each shirt boldly depicts its aircraft in two 
completely separate views and 
backgrounds. 
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! Available Shirts: $15 each Catalog $1.00 


C-130 
C-141B 


^" NASA 
F-4 F-11I HARRIER 
EO F-14 А-О AH-64 

F-15 В-1В UH-60 

F-16 B-52 7-38 

F-18 C-5B 


В Sizes: 5(34-36), M(38-40), L(42-44). XL(46-48) 
_ Shipping: Add the following 
First Shirt 


Ea. Айан 


Delivery: Allow 2 to 3 weeks 


, ORDER TOLL FREE. 


For таен Delivery, credit — 
customers can call toll-free. Or send a 
check, including shipping charge. AZ 
customers, add 6% sales tax. 


800 272-7171 


Overseas/Canadian (602) 966-7384 


Вох 8607, Dept. 666, Scottsdale, Az 85252 


reading since the Lockbox was tightly 
closed and unoccupied all that week, 
with no ventilation. But the Lockbox 
hangs within its support poles, so at 
no point is any living area in contact 
with the earth. 

The other test in this radon-high 
area was conducted in an underground 
home I'd visited and described in this 
column in March 1984. Even though 
this house is tucked into a mountain, 


| I expected a low reading because the | 


walls of earth-sheltered homes must 
be thoroughly waterproof, and mem- 
branes that seal against moisture also 
seal against radon. It was a surprise, 
then, that this home averaged (for the 
same period as my Lockbox test) a | 
level of 22.8. When the concerned | 
homeowner phoned the Pittsburgh lab, 
he was told that no home with read- 
ings under 25 was considered hazard- 
ous, but they recommended installing 
an air-to-air heat exchanger. 

I mailed the third unit to southern 
California for exposure in a rammed- 
earth house, where one might expect 
the highest reading of all, since the 
walls are earth. The result of that 
week's monitoring? Lowest of all: 0.3. 
A possible explanation: The area is 
low in radon concentrations, and the 
test week was so warm that all win- 
dows were left open. 

so although a one-week monitor- 
ing by such a device can be useful, 
there are so many variables (includ- 
ing local concentrations that can vary 
from week to week and season to 
season) that a longer monitoring by | 
more sophisticated equipment is rec- 
ommended. РЕ 


IT’S THIS EASY 
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APPLY—Self Adhesive WALL 
MATE covers damages in- 
stantly — no spackling or 
“plugging up" deep holes 


IRON—Heat seal with hot iron 
to form smooth strong perma- 
nent bond to wall 


PAINT— Paint or paper imme- 
diately—no waiting or drying 
time delays necessary 


These unretouched photos show an actual demonstration of WALL MATE in 
use. A hole was punched in the dry wall in order to gain access to the electric 
box inside the wall. In less than ten minutes the hole was sealed and painted. 
As the unretouched photos shows, the hole is completely undetectable. 


Now Solve Your Wall Problems With WALL'MATE' 
REPAIRS WALLS IN MINUTES 
ENDS SPACKLING FOREVER. 


FASTER, SIMPLER, CLEANER 


WALL MATE PROMISES... 
* Structural and Settling 

Cracks Never Come Back! 
e Seams never Show! 


• Stronger than Most Spackling 
Compounds! 


* No Mess...Paint or 
Wallpaper Immediately! 


* For Dry or Solid Plaster Walls! 


WALL MATE ENDS... 


* Spackling Forever! 
* Laborious Sanding! 
* Drying Time Delays! 
* Priming & Clean Up Mess! 
* Buying Costly 
Additional Materials! 


AND SMOOTHER THAN ANY SPACKLING COMPOUND REPAIR! 


This amazing new patented polymer transparent film is so thin (only 
n AMO of an inch) that repairs are invisible when painted or wall 
papered. 


WALL MATE may be cut with scissors, yet it's so strong (an offshot 
of aerospace technology) it's virtually impossible to puncture or 
tear with your finger! And once it's sealed to the wall with heat from 
an ordinary iron, it stays forever taut, even if the wall itself expands 
or contracts, meaning: cracks or seams never show again! It won't 
blister or bubble—adheres permanently to dry wall and plaster, 
even in corners where other wall tapes may wrinkle, WALL MATE 
irons flat and neat. 


WALL MATE REPAIRS CRACKS, 
HOLES AND DENTS FOREVER! 


How often has that wall crack above the door frame opened up again 
after you spent hours spackling, sanding and repainting? Has à 
door knob banged against the wall leaving an ugly dent or hole . . . 
or your kids bike slammed into the wall gouging it? How about 
those gaping holes left by toggle bolts, mollys and picture hooks? 
Now you can fix this in just minutes with WALL MATE. 


AMAZING WALL MATE EVEN JOINS 
DRY WALLS WITHOUT SPACKLING! 
Think what you once went through joining dry wall 
boards to make walls and ceilings. . . all the time 
you spent spackling, taping, sanding, priming 
and waiting for each stage to dry. Now you just "mU T 
apply WALL MATE and it's ready to paint or wall El 
paper immediately—it doesn't even needa E 
prime coat! You can do the whole job in hours, 
not days! 
AVAILABLE IN TWO SIZES TO 
SOLVE ANY WALL PROBLEM 
WALL MATE REPAIR KIT contains a roll 8 ft. long x 24” plus two 
4%" x 6" patches. It's only $7.95 and perfect to repair all sorts of 
holes, dents, nail marks and structural settling cracks in your 


home. WALL MATE DRY WALL JOINER KIT for the do-it-yourselfers 
who need to seal seams оп wall board for an entire room—(it can 
also be used for repairs) and it costs only $22.95 and you get 72 
feet of 2" WALL MATE and two feet of 1" circular patches to cover 
nail heads. 


Both packages save you a bundle compared to the cost of spackling 
compound, wall tape, plaster, trowels, sponges, primer and all the 
other things you have to buy if WALL MATE hadn't been invented 
. hot to mention the time saved and the mess you don't have to 
clean up! Act now! Satisfaction guaranteed or your money refunded 
(less postage and handling, of course). WALL MATE is the best 
friend a wall ever had! 
© 1986 Dumond Chemicals Inc. 


F — — MAIL NO RISK COUPON TODAY — — 
Du 


mond Chemicals, Dept. WMT-2 
535-5th Ave., New York, N.Y. 10017 
Yes! | want to END SPACKLING FOREVER! Please RUSH me the WALL MATE 
REPAIR KIT(s) or the WALL MATE DO IT YOURSELF (DIY) DRY WALL KIT(s) | 
ordered below. | may return for a full refund, (less postage and handling, of 
course) if not completely satisfied. 
WALL REPAIR KITS 
Г] #301 WALL eres KIT (B ft x 214" roll plus two 414" x 6" patches) 
.95 plus $2 Tür & handling 
| [14302 SPECIAL 2 WALL МАТЕ EUM RiTS $13.90 plus $3 postage & 


handling. YOU SAVE $2 


| DO-IT- YOURSELF Dui WALL KITS 

| [1 #401 диш Аде SIZE (72 ft x 2" plus 2 ft of 1" nail head covers) | 
$22.95 plus $3.50 pona e & handling. 

| [146402 HA DYMAN' : Super Size (1 ft « 2" plus 4 ft of 1" nail head | 


phus handling. SAVE $8.00! 
(NY residents please add sales tax) 


covers) only $39.90 plus 
| Amount enclosed $ 


No C.0.0.s please. 
| CHARGE IT! ($15 minimum charge) СІ VISA C MasterCard | 
| Credit Card # Exp. Date | 
Мате РЕР 
| Address | 


Media-center 
retreat 


By AL LEES | 
Architects: Samuel and David Paul 


о keep this long-running series fresh and timely, I 
often toss a challenge to one of the architects from 
whom POPULAR SCIENCE commissions leisure homes. 
Over lunch last spring, I remarked to Samuel Paul that 
because leisure homes are usually in remote areas, they're 
often beyond cable-TV hookups and access to neighbor- 
hood cinemas. 

"But Al," Sam responded, "don't you find that adult 
guests at your weekend retreat welcome being away from 
all that? Arent they grateful for undistracted conversa- 
tion, or a good book they can curl up with?" 

“Some are," | admitted, "but some get a little wistful 
about leaving the electronic wonders behind. And one 
eleven-year-old daughter of a guest announced firmly that 
she was sacrificing her favorite TV shows to visit me." 

As we discussed the subject, the idea behind this month's 
house took shape. At its core (inset) is a comfortable media 
center with projection TV and all the stereo gear you'd 
need for concerts on a disc or tape. Riding out of sight on 
the roof is a small dish antenna aimed at a chosen satel- 
lite in the southern sky. A properly sited roof perch is 
ensured by facing the glass wall south for solar gain. 
(Country homes must face south to take advantage of 


Continued 
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What's New at “The Source” of the s 
AMERICAN DESIGN COMPONENTS? for the hobbyist. 


| 5%” DISK DRIVE 12" COMPOSITE 75-KEY MECHANICAL | COMPUTER re 
V “неше 05:000] d ir ойт р, VIDEO MONITOR — |KEYBOARD For | TAPE DRIVE Adam 
| items at American =. чаи 
Design Components — ex- 


pensive, often hard-to-find 
components for sale at a 
fraction of their original 
cost! 

You'll find every part you 
need — either brand new, 
| or removed from equipment 
(RFE) in excellent condition. 
But quantities are limited. 
Order from this ad, or visit 
our retail showroom and find | 
exactly what you need from 
the thousands of items on 
display. 


For computer upgrade. . . 

21 user-defined keys, SPST me- 
chanical switches, 2 1-ріп ribbon 
cable connection. General instruc- 
tions for replacement of membrane 
keyboards incl. Update computers 
such as the Timex Sinclair Z81/1000 
Dim.: 134 "Wx 1% "H x 5"D. 


Green phosphor; 40/80 column, 
1000-line resolution. 18MHz 
bandwidth. Compatible with IBM, 
| Apple, Commodore, and more. |п- 
| cludes external transformer for 
operation on 115 VAC & video 
cable. Mfr — Elston Elec. #ОМЗО 


‘Item #6602 | item #7429 $9.95 мем 
115 СЕМ, 5-BLADE |200 CFM 


MUFFIN® ТУРЕ FAN HI-VOLUME а 
ке > BLOWER 44 


Serial format. Search BOIPS — | 
Read! Write 2OIPS. 12V motor, 5V | 
logic, 8 & 9 pin connector cables. 
Originally designed for the Adam. 
Dim: 5"Wx 34"Hx 4" deep 
Item #6641 $9.95 New 
POOL CIRCULATING 


% H.P. MOTOR & 
PUMP ASSEMBLY 


Tandon TM55- 4 DS/Quad 
Item 41904 $79.50 
2 for $ 150. 00 


| MINI 
FANS 


28VAC 
& 
6-12VDC 


Low noise level. Can be mounted 


Open Mon. - Sat., 9-5 
| for cooling or exhaust. 
Dim.: 344" sq. x 1%" deep 


THERE'S NO RISK. 12VDC — Papst 48312 


With our full 30-day warranty Item #7017 $12.95 New 
any purchase can be returned for 28VAC — IMC Peewee" 


any reason for full credit or refund Item #7018 $7.95 New 


115 VAC/60 Hz., 21W., 284A., 
3100 RPM: 5-blade model, alu- 
minum housing. Can be mounted 
for blowing or exhaust. 

Dim.: 44a"sq. x 1% "deep. 
Item #5345 $7.95 RFE 


115 VAC/80 Hz., 1.5 amps., 

3400 RPM. Thermally protected. 

Outlet: 34" x 2%": | 

Inlet: 6%” dia. | 115 VAC/60 Hz/1 with power 

Dim.: 10°H x 9"Wx 712" deep | cord. Originally used as circulating 
Mfr = Fasco UBS 


| pumps for pools — 12'dia. x 3'H. 
Нет #25 $12.95 RFE|item#7418 $39.95 new 


ADAM COMPUTER KIT! HEAVY DUTY PRINTER Rechargeable NICAD |GEL-CELL 
| | : SWIVEL р MECHANISM BAT TERY BACKUPS 

CASTER SS 12V „+ 

SET 3 450 ma Ra 


(set of 4) | Contains 10 AA cells. Recharge 
rate: 45 ma. 16-18 hours. Case 
with tab output connections. 
Dim.: Aa Hx 145 "W x 2'5."L 
Mfr — GE 123233 or equiv. 


Item #5443 $5.95 RFE 
13.2V س‎ ' 


@ 
1.65 AH | { 
Contains 11 С cells. For model 
boats, toys, etc. 


Originally designed 
for the 

Gavalin computer. 
* Centronics interface 
* BO column width 


Build it yourself "im ii. Sid at No 
wiring necessary (just plugs together). 
Hook-up diagram included. Includes: Key- 
board, 2 cassette digital data drives, 2 
game controllers, power supply, all memory 
boards, and one cassette. 15 capable of run- 


ning CP/M, has built-in word processor. | Top plate: 354," x 4%”. e Friction drive (schematic incl.) | Mfr — GE 441B035BBO0101 Mfr — Power-sonic &PS1219 
Item #7410 $99.00 (complete) 


р | кет #7412 $24.95 set iNew)| нет #5223 $19.95 New | tem #5444 $15.95 New | нет #7021 $9.95 Мем 
COLECO VISION KIT PUMPS — COMPRESSORS — BLOWERS - MOTORS — POTENTIOMETERS — COUNTERS 
(Assemble yourself, diagram incl.) TIMERS — RELAYS — VOLTAGE REGULATORS — POWER SUPPLIES 


1/2 НР, 1725 В РМ |55 RPM SATELLITE [1/4 HP, 14,000 RPM |24 VDC 
SHOP MOTOR POSITIONING MOTOR | MOTOR w/Speed Control | 


4 plate-mount casters: 2 w/wing 
brake and 2 without. 5OO Ib. load 
capacity per caster, full roller bear- 
ing swivel. Recommended for use 
on carpet. 3" wheel size. О/А 
height: 4%”; Swivel radius: 3.18”; 


Dim.: 5% "Hx da "Wx 2%, “deep 
Mfr — Elpower #695 
item #7039 $14.95 New 


12V @ 1.ЭАН 
Dim.: 7"Lx 2 "Hx 1%"0 


POWER 
SUPPLY 


115VAC/60 Hz. CW rotation, 
tool & appliance duty. Ideal for 
use in high-speed drills. With 
speed control, can be used at 
Variable speeds for mixing paints, 
etc. Shaft: 5 ha" dia. x ITA"L 


For robotics, motors, etc. 
Variable output from 20-25VDC. | 
| Input: 105-125; VAC (9 60Hz. 
Maintains constant voltage out- 
put between 5 & 6 amps at rated 
Dim.:2% " dia. x 3% “L input. AC fuse protection. 
| Mfr — Northland #72110 Size: 4" x BY" x 7M", 


Item #7430 $12.95 are | Mfr — Acme Р559134 


Reversible capacitor induction 
;motor. 115%/60 Hz., ЗО in. ЛЬ. 
torque. 14W. Front flange mount 
OA Dim.: 34 "Dx 5"L. 

Shaft: "Dx 1"L. 

Mfr — Matsushita or equiv. 


For use with power tools, atc... . 
CW rotation, 562 frame, resilient 
base. Split phase. 

Dim: 675" dia. x 7"L 

Mfr — GE 5KH47KR310 


Complete unit, without housing. Can be 
easily mounted on any base. Contains: 
game board, 2 controllers, power supply, 
TV game switch & connecting coaxial cable 


нет #7411 __ $19.95 | tem #5315 $29.95 New | Item #5149 $9.95 nrc (Speed control included.) | Item #62 $19.95 nrc 
ROTARY VANE AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 MINIMUM 
VACUUM PUMP & MOTOR | YES! Please send me the following items: [] My check or money order is enclosed. ORDER 

Item How А L] Charge my credit card. $15. 


No. Мапу? — Description _ Price Total O Visa Û Master Card Û] Amex PS-26 

| Card No. 
Exp. Date 
Signature 


Telephone: Area Code Number 


Name 
Address 


City 


Usable for vacuum or pressure application. | 
4 CFM/15 PSI max. 15" continuous. 28" | 
intermittent. Pump is directly coupled to a GE| 
1/3 HP, 1625 RPM, 115 VaC, 50/60 Hz., 
single phase 3.84 motor. Thermally pro- | 
tected. Assembly is mounted on a metal base 
Dim: 534 "W x 1435“. 

Mfr — Gast 0040-\ 119 (oil-less) & GE 
Ittm#5327 539.95 НЕЕ 


Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 


Sales Тах (N.J. residents only, - 
please add 6% of total) State Zip 


ORDER TOTAL |. All inquiries and free catalog requests cal! 201-939-2770. 


For all phone orders, са! TOLL-FREE 800-524-0809. т New Jersey, 201-939-2710. 
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Media-center retreat continued 


Corner -— offers flexible siting 


jera ENTRY 
я ENTRY 
= | N — aa N 
r 
STREET TO NORTH STREET TO WEST STREET TO EAST 


REVERSE PLAN 


Nordic rack 


Cross Country Skiing Exerciser 


Builds Cardiovascular Fitness More Effectively 
Than Other Exercisers 


“Of all indoor exercisers, 
only NordicTrack 
provides the same g 
superior fitness jf 
building benefits 
as real 


X-C skiing.” „=_= 


B time Nat'l X-C 

Ski Champion 

= Olympic Silver Medalist 
` World Cup Winner 


&PS! 1985 


Exclusive Flywheel Action 


Provides unmatched smoothness and 
continuity from stride to stride. Motion and 
resistances are same as real skiing. 


Folds Compactly 
Requires only 15" x 17" floor space. 
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NordicTrack duplicates the smooth, rhythmic 
motion of cross country skiing, recognized by 
health authorities as the most effective fitness 
building exercise available. 


Jarless Action is Better 
Than Running 
Does not cause joint or back problems. 


More complete. Resistance on arm motion 
provides a superior upper body exercise. 


More Complete Than 
Exercise Bikes 

Adds important upper body exercise and 
provides more uniform leg muscle usage. 
Higher pulse rates, necessary for building 
fitness, seem easier because more muscles 
share the exercise. 


More Effective and Safer Than 
Rowing Machines 


Safer because no dangerous back strain 
loads imposed. Scientific tests prove 
NordicTrack’s skiing motion is superior 
to rowing for building fitness. 


Burns off 200 - 600 Calories 
per 20 Minute Workout 
For effective weight control. 


Free Brochure. Call 


800-328-5888 


Minnesota 612-448-6987 


141PS Jonathan Boulevard North 
Chaska, Minnesota 55318 


CLERESTORY WINDOW 
А SATELLITE DISH 


= НЕАТ. -CIRCULATING | 
FIREPLAC 
^ ВАЗЕМ ЕМ 


SECTION 


all good things, these days.) Note 
from the inset that the floor of the 
sunspace is paved with masonry to 
soak up solar heat. The heat will ra- 
diate into the living area on cool eve- 
nings. In midsummer, if the glazing 
isnt naturally shaded, you'll probably 
want insulating blinds here. 
Cabinets built into the entertain- 
ment wall will store a slide projector 
and VCR tapes, making this a versa- 
tile area for evening or rainy-day 
entertaining—rendered even cozier by 
a crackling fire in the heat-circulating 
unit angled across one corner. The va- 
lance shelf above the speakers con- 
tains a pull-down screen. This enter- 


| tainment wall is the core of the house, 
| placed so its screens will be in full 
| view of the living, dining, and kitchen 


areas, which flow together into one 
large space with the solar bay. 

The siting sketches at upper right 
show how the house can be turned in 
relation to the road so the glass wall 


| and dish antenna will always face 


south. The two-story entry porch (not 
seen in the color rendering) can be ori- 
ented in either of two directions, as 
indicated by the arrows. The third ori- 
entation requires ordering a mirror- 
reverse plan (see below). 

The entry foyer leads back to the 
living areas, as well as to the master 
bedroom off the bathroom hall. The 
bath, accessible to guests, features a 
double vanity. Also off the foyer is a 
well-lighted stairway to the second 
floor. The hall to the upstairs bed- 
rooms is also well-lighted, thanks to 
clerestory windows. A bubble skylight 
floods the media center with daylight. 
The other roof-mounted glazing seen 
in the rendering is a solar collector 
for domestic hot water. 


How fo order your plans 


One set of blueprints for the media-center 
retreat (Pinewood) is $100; five sets (for con- 
struction, financing, and obtaining permits) 
are $150. An additional mirror-reverse print 
costs $15; a materials list is $25. Address 
orders or queries to Homes for Living Inc., 
107-40 Queens Blvd., Forest Hills, N.Y. 
11375. Add $5 to all orders to cover postage 
and handling, and allow four weeks from time 
order is mailed for delivery. 


iron-on wall patch 


“Ends spackling forever!” claims the 
Wall Mate package. “... cracks never 
come back!” Wall Mate is a new tape 
for repairing wallboard or plaster 
walls. It also can be used for wallboard 
installation. 

“Cracks don't come back,” says Wall 
Mate's inventor, André Bernard, pres- 
ident of Meric Industries (Box 276, Mt. 
Kisco, N.Y. 10549), "because the tape 
is a nylon-type polymer that has tre- 
mendous give but always pulls back 
to its original form.” Wall Mate ends 
spackling because you can put it over 
voids without filling them first, and 
then paint or paper directly over the 
ultra-thin (%,o00-inch) tape. 


But the biggest surprise is the way | 


you apply Wall Mate: You iron it on. 


“The tape is impregnated with a new | 


type of heat-activated adhesive," says 
Bernard. It melts at about 270 degrees 
Е the permanent-press setting on your 
household iron. To make a repair you 
just cut the tape to size, peel off the 
paper backing, and apply the tape to 
the wall (photo 1). À pressure-sensitive 
adhesive holds the tape in place while 
you irón it (photo 2). You can paint or 
paper over it immediately (photo 3). 
"If a wrinkle should ever appear, the 
heat from a hair dryer will shrink the 
tape back to shape," Bernard advises. 
Wall Mate is available in home- 
center and paint stores in various 
sizes. A package that includes a 2'- 


inch-by-eight-foot roll and two 4%-Бу- | 
six-inch patches costs about $7.— | 


V. Elaine Gilmore 


team up peg 
professional 
training 
in auto 
servicing. || 


‘ait scope 
you keep to use on 
the job. It's the most 
in hands-on career 


training at home. 


Only NRI trains you so thoroughly, so profes- 
sionally for a career... even your own business 
..in auto servicing. Only NRI includes famous 
Sun and Autocraft equipment as part of your 
training. And only NRI does it all in your own 
home, at your convenience, with a program de- 
veloped with the help of pros like Richard Petty, 
leading stock car driver and NRI consultant. 

Includes Sun Equipment, 

Choice of the Pros 

NRI training is based on plenty of hands- 
on experience. And you get that experience 
using the real thing. You learn to use the 
famous Sun Gun* inductive timing light, Sun 
compression tester, vacuum gauge, remote 
starter, and the Sun inductive diagnostic 
analvzer. 

Finally, you get your own Autocraft igni- 
tion analyzer oscilloscope, the master mechanic's 
master instrument. Its electronic patterns let 
you "see" right into an engine, spot problems 
and make adjustments on 4, 6 or 8 cylinder 
engines, even racing and high-performance cars. 

Training Covers the Complete Car 

You learn auto servicing from bumper to 
bumper, at home in your spare time. NRI starts 
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Un 
McGraw-Hill Continuing Education Center 


We'll give you tomorrow. 


Name (Please print) 


Address 


City/State/Zip 
Accredited by the National Home Study Council 


[^ 


3939 Wisconsin Avenue, Washington, DC 20016 Ме 


For Career courses 
approved under GI bill 


L] check for details. 


Pe е 


a 


you out with the high-demand under-hood 
services... tuneups and diagnostic work. 
Then you move on to tire and brake work, 
alignments, transmissions, power steering, air 
conditioning, even engine rebuilding. It's 51 
information and know-how packed lessons, with 
an extra bonus of special training in diesel 
engines plus 6 special texts covering body work, 
certification, starting vour own business, 
and more. 

Pro Training from 

the Pro Trainers 

Nobody has more know-how in at-home 
technical training, nobody has more successful 
graduates. Only NRI/McGraw-Hill combines 
almost 70 years experience with the resources 
of the leading educational publisher to give vou 
the training you need to become your own 
man. See for vourself. Mail the coupon today for 
your free catalog showing all the opportunities 
and describing lessons and equipment in detail. 
Train at home, train for the future with NRI and 
Sun. 

If coupon has been removed, write to 
NRI Automotive School, 3939 Wisconsin Ave., 
Washington, DC 20016 
MAIL FOR FREE CATALOG 


v Please check one free catalog only. | 
C] Automotive Mechanics Course 


C] Air Conditioning, Refrigeration, 
Heating and Solar Technology 
Courses 


|_| Small Engine Repair Course 
[ | Appliance Servicing Course 
L] Locksmithing Course 

L] Building Construction Course 
C] Telephone Servicing Course 
C Industrial Electronics 


L] TV/Audio/Video Servicing, Com- 
munications Electronics, Micro- | 
computers, Electronic Design 
Technology, Electronics Courses 


947-026 


Age 


FEBRUARY 1986 | 103 


Л! 52K Lowest Priva In The USA! 152K 
| ATARI Computer System Sale 


* Students * Word Processing * Home * Business 


(130XE System) 


ор 


o 


LOOK AT ALL YOU GET FOR ONLY S 399 _ INDIVIDUAL | SAVE 
LIMITED OUANTITIES SYSTEM PRICE LIST PRICE SALE PRICE OVER $100 
@ Atari I30XE 152K Computer $249.00 $ 1345 
@Atari 1050 127K Disk Drive 299.00 179*5 All 5 ONLY 
@ Atari 1027 Letter Quality 20 CPS Printer 299.00 179° 399% 
Atari Writer Word Ргосеѕѕег 59.95 495 
Atari BASIC Tutorial Manual 16.95 12? | SYSTEM 
und. testcase 6 TOTALS $923.90 $547.75 | SAHE PRICE 


CALL FOR 1027 PRINTER REPLACEMENT OPTIONS 


Other Accessories List Sale Add $9.95 for 
„ 12" Hi Resolution Amber Screen Monitor $199.00 $59.95 Connection Cables 
vz 13" Hi Resolution Color Monitor $399.00 $159.95 Add $10 for UPS 


| 15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM! ! If it doesn't meet your expectations. just send it back to us prepaid 


and we will refund your purchase ргісе!! 90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the ATARI COMPUTER SYSTEM equipment or 
| programs fail due to faulty workmanship or material within 90 days of purchase we will replace it IMMEDIATELY with no service charge! ! 


Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 
Add $25.00 for shipping and handling!! | 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 | 


days for delivery. 2 to 7 days for phone orders. 1 day express mail! We Love Our Custo EES = 
We accept Visa and MasterCard. We ship C.O.D. to continental 22292 N. Pepper Rd., Barrington, Ill. 60010 


312/382-5050 to order 


U.S. addresses only. Add $10 more if C.O.D.. add $25 if Air Mail. 


Famous Smith Corona National Brand 


Below Wholesale Cost Prices!!! 
e ONE YEAR IMMEDIATE REPLACEMENT WARRANTY 


* Speed: 120 or 160 characters per second * Friction Feed/Tractor Feed — Standard 

e 80 character print line at 10 CPI * 1 Line Buffer, 2K Buffer оп 120/160 CPS Plus ТОМ 

* Six pitches e Graphics capability ° Centronics compatible parallel interface 
e Features Bidirectional Print, Shortline Seek, Vertical And Horizontal Tabs 


Check these features & prices 
120 "S 10’? Printer 


List 
$429.00 


SALE d 5 у 


120 CPS + Letter Quality 
‚ © 10’’ Printer 
$449.00 


5.2179 


m 42 160 CPS + Letter Quality 
SUPER GRAPHICS — "Ss 10” Printer 


This is sample of our m Pw 
| 7 phasized List 
near-letter-quality print. $499.00 
italic print. ‘here is standard data 
x processing qualitu print 5 S$ 


(IBM — Commodore ) SPECIFICATIONS (Apple — Atari — Etc.) 


List 


Size/Weight Char. Matrix Size interfaces 
Height 5.04" Width 16.7" 9H x 9V (Standard) to 10H x 9V Parallel 8 bit Centronics compatible 
Depth 13.4" Weight 18.7 lbs. (Emphasized & Elongate) 120/160 CPS Plus NLQ: R5232 Serial inc. 
Internal Char. Coding Printing Features Character Mode 
ASCII Plus ISO Bi-directional, Short line seeking, Vertical 10 x 8 Emphasized; 9 x 8 Standard; 10x 8 
Print Buffer Size Tabs, Horizontal Tabs Elongated; 9 x 8 Super/Sub Script (1 pass) 
120 CPS: 132 Bytes (1 line) Forms Type Character Set 
120/160 CPS Plus LOM: 2K Fanfold, Cut Sheet, Roll (optional) 96 ASCII 
No. of Char. in Char. Set Max Paper Width 11 x 7 International Char. 
96 ASCII Plus International 11” Line Spacing 
Graphics Capability — Feeding Method 6/8/12/72/144 LPI 
Standard 60, 72, 120 DPI Friction Feed Std.; Tractor Feed Std. Character Spacing 
Horizontal 72 DPI Vertical Ribbon 10 cpi normal; 5 cpi elongated normal; 12 cpi 
Pitch Cassette — Fabric inked ribbon compressed; 6 cpi elongated compressed; 
10, 12, 16.7, 5, 6, 8.3, Proportional Spacing Ribbon Life 16.7 cpi condensed; 8.3 cpi elongated 
Printing Method 4 million characters condensed; 5.12.5 cpi elongated proportional 
impact Dot Matrix Cartridge Ribbon — List $19.95. Sale $12.95. 

' interfaces 


IBM $89.00 Apple $59.00 Atari $59.00 Commodore $39.00 


Add $14.50 for shipping, handling and insurance. Illinois residents | | | | 
please add 6% tax. Add $29.00 for CANADA, PUERTO RICO, HAWAII, ү | 


ALASKA. APO-FPO orders. Canadian orders must Бе in U.5. dollars. W | | 
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA. we Love Our Customers 
Enclose Cashiers Check, Money Order or Personal Check. Allow 14 22292 N. Pepper Rd., Barrington, Ш. 60010 


days delivery. 2 to 7 days for phone orders. 1 day express mail! | 
| VISA — MASTERCARD — C.O.D. No C.O.D. to Canada or APO-FPO 312/382-5050 to order 


Last chance to enter the tenth annual PS/APA 
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e PRIZES: A $1,250 check will go to the 
top entrant in each of three major catego- 
ries. There will be a secondary award of 
$500 in each category for a total of $1,500 
additional. An honorable-mention entry in 
each category will receive a generous se- 
lection of how-to books from the Popular 
Science Book Division. 


e HOW TO QUALIFY: Your project must 
be constructed from a stated amount of an 
APA-trademarked panel appropriate for the 
intended use—plywood, waferboard, par- 
ticleboard, or any combination. Projects 
should be designed for efficient layout of 
the panel or panels you select; parts should 
be scaled, arranged, and nested to mini- 
mize waste. You may enter your project in 
any of the three categories, specifying 
which thickness you choose for your half 
(four-by-four- or two-by-eight-foot) or full 
(four-by-eight-foot) panels. Should you 


г ENTRY COUPON (Clip and 
Mail entry to: 


| POPULAR SCIENCE CONTEST mustreach Tacoma address 1 
1 Бу March 3. 1986 | 
І Вох 11700, Tacoma, Wash. 98411 Г 
li | I 
y YOUR NAME (print or type) = j 
|| Daytime | 
i ADDRESS = Phone No. i 
l l 
| CITY STATE ZIP i 
JM рез | Description І 
1 | | of project i 
Ж | i 
1 I | Which Ub SINGLE 12 to 6 | 
"E | category? [ ] PANEL PANEL PANELS ү 
i ! What panel and in what thickness? i 
! l 
1 My signature certifies that this project is of my own design | 
| | 
@ | Copy the panel's | ! 
f 1 920e sen nee .., Sen hee l 
D D 


By AL LEES 
arch 3 is the deadline for en- 
M tering the 10th anniversary 
competition cosponsored by 
POPULAR SCIENCE and the American 
Plywood Assn. Read the rules below, 
build your project (or an accurate scale 
model), send a photo of it along with 
the entry coupon, and you're in line 
for fame as well as fortune: PS pub- 
lishes all winning entries (see the 
portfolio of 1985 winners in last Au- 
gust's issue), and APA offers plans. 
Assembly instructions for last year's 
nine projects were published in a col- 
orful booklet (being examined by the 
woman at left); it's still available for 


choose to enter the multiple-panel category, 
you may use two or more different thick- 
nesses, if that makes sense structurally. 

In all categories, aim for minimal waste 
and minimal use of additional materials; 
non-panel purchases must not exceed $100, 
and the structural panel you choose should 
remain the dominant material. Functional, 
structurally sound designs are sought in 
this contest, but decorative or ingenious 
projects will also qualify if they represent 
an efficient use of the panel or panels you 
specify and if they can be built with home- 
workshop tools. 


e HOW TO ENTER: Fill out our entry 
coupon, or list all information the coupon 
calls for on a separate sheet of paper 
—including a rough sketch of the APA 
grade trademark(s) stamped on the back 
face or edge of each panel you choose. Mail 
this with at least one clear photograph 


attach to your plans sketch) e e e e m 13 
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$5 from the address in the coupon. 
Complete plans for winners from the 
first eight years of the contest are 
avallable in a hard-cover book enti- 
tled 67 Prizewinning Plywood Pro- 
jects. For your copy, send $27.95 plus 
$2.39 for shipping to Popular Science 
Books, Dept. APA, Box 2018, Latham, 
МУ. 12111. 

This year’s cash awards total $5,250 
—including a top prize of $1,250 in 
each of three categories. You can build 
your projects out of any structural 
panel: plywood, waferboard, particle- 
board, or a combination of several. 
Your snapshot needn't be publishable, 
but a photo must accompany your 
entry. Good luck! 


(black-and-white or color print preferred, 
but color slide is acceptable) plus a dimen- 
sioned diagram of how the project parts 


were laid out оп the panel or panels. A - 


crude pencil sketch will suffice if it's thor- 
oughly labeled with critical dimensions. If 
you prefer, you may construct and photo- 
graph an accurate scale model of your proj- 
ect, but a photograph must accompany each 
entry. Don't submit models, full-size cut- 
ting patterns, or plans sheets larger than 
18 by 24 inches. Also include a list of all 
materials used: grade and thickness of your 
panel(s) plus any lumber, hardware, and 
finishing materials (paint, stain, plastic 
laminate). Also jot down special construc- 
tion tips you'd like to pass on to anyone 
attempting to duplicate your project. If no 
publishable photo exists, PoPULAR SCIENCE 
and APA reserve the right to arrange pho- 
tography at your convenience (and their 
expense). Entries must be delivered to the 
Tacoma post office box by March 3, 1986; 
upon delivery, publication rights belong ex- 
clusively to APA and PoPULAR SCIENCE un- 
less neither exercises the option within six 
months of receipt. 

Print the category you're entering (!^ 
PANEL, SINGLE PANEL, 1'^ TO 6 PAN- 
ELS) in the lower left corner of your enve- 
lope (one entry per envelope, please). No 
entries can be acknowledged, and none will 
be returned unless accompanied by a writ- 
ten request and a self-addressed envelope 
with proper postage. 


е JUDGING (by PS Reader Activities Ed- 
itor Al Lees and representatives of APA) 
will be for the most efficient and appro- 
priate use of the panel or panels you 
choose. Plans for all nine winning projects 
will be available from APA after Sept. 1. 
Winners will be notified by April 15; win- 
ning entries will be shown in the August 
issue of PoPULAR SCIENCE. 


Advertisement 


The Royal Road 


Dear Friend, 


My name is John Wright. Not too long ago 1 was flat 
broke. I was $31,000 in debt. The bank repossessed my 
car because | couldn't keep up with the payments. And 
one day the landlord gave me an eviction notice because 
I hadn't paid the rent for three months. So we had to 
move out. My family and I stayed at my cousin's place 
for the rest of that month before I could manage to get 
another apartment. That was very embarrassing. 

Things have changed now. I own four homes in 
Southern California. The one I'm living in now in 
Beverly Hills is worth more than one million dollars. I 
own several cars, among them a brand new Mercedes 
and a brand new Cadillac. Right now, I have a $1 
million dollar line of credit with the banks and have cer- 
tificates of deposit at $100,000 each in my bank in 
Beverly Hills. 

Best of all, I have time to have fun. To be me. To do 
what I want. I work about 4 hours a day, the rest of the 
day, I do things that pleases me. Some days I go swimm- 
ing and sailing — shopping. Other days, I play racquet- 
ball or tennis. Sometimes, frankly, I just lie out under 
the sun with a good book. I love to take long vacations. 
I just got back from a two week vacation from — Maui, 

Hawaii. 

I’m not really trying to impress you with my wealth. 
All Рт trying to do here is to prove to you that if it 
wasn't because of that money secret I was lucky enough 
to find that day, I still would have been poor or may be 
even bankrupt. It was only through this amazing money 
secret that I could pull myself out of debt and become 
wealthy. Who knows what would have happened to my 
family and me. 

Knowing about this secret changed my life complete- 
ly. It brought me wealth, happiness, and most 
important of all — peace of mind. This secret will 
change your life, too! It will give you everything you 
need and will solve all your money problems. Of course 
you don't have to take my word for it. You can try it for 
yourself. To see that you try this secret, I'm willing to 

ve you $20.00 in cash. (I'm giving my address at the 

пот of this page.) I figure, if I spend $20.00, I get 
your attention. And you will prove it to yourself this 
amazing money secret will work for you, too! 

Why, you may ask, am I willing to share this secret 
with you? To make money? Hardly. First, I already 
have all the money and possessions I'll ever need. 
Second, my secret does not involve any sort of competi- 
tion whatsoever. Third, nothing is more satisfying to me 
than sharing my secret only with those who realize a 
golden opportunity and get on it quickly. 

This secret is incredibly simple. Anyone can use it. 
You can get started with practically no money at all and 
the risk is almost zero. You don't need special training 
or even a high school education. It doesn't matter how 
young or old you are and it will work for you at home or 
even while you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If 
you can follow simple instructions you can get started in 
a single afternoon and it is possible to have spendable 
money in your hands the very next morning. In fact, this 
just might be the fastest /ера/ way to make money that 

ever been invented! 

This is a very safe way to get extra cash. It is practical- 
ly risk free. It is not a dangerous gamble. Everythin 
you do has already been tested and you can get stated 
for less money than most people spend for a night on 
the town. А 

Опе of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don’t 
need equipment or an office. It doesn’t matter where 
you live either. You can use this secret to make money if 
you live in a big city or on a farm or anywhere in be- 
tween. A husband and wife team from New York used 
my secret, worked at home in their spare time, and 
made $45,000 in one year. 

This secret is simple. It would be hard to make a 
mistake if you tried. You don't need a college degree or 
even a high school education. All you need is a little 
common sense and the ability to follow simple, easy, 
step-by-step instructions. І personally know a man from 
New England who used this secret and made $2 million 
in ga 3 years. 

ou can use this secret to make money no matter how 
old or how yo you may be. There is no phosca 
labor involved and everything is so easy it can be done 
whether you're a teenager or 90 years old. I know one 
woman who is over 65 and is making all the money she 
needs with this secret. 


Here's what newspapers and magazines 
are saying about this incredible secret: 


The Washington Times: | 
The Royal Road to Riches is paved with golden tips. 


Los Angeles Herald Examiner: 
We've all got to start somewhere... The Royal 
Road to Riches is the first step in the right direction! 


National Examiner: | 
John Wright has an excellent guide for achieving 
wealth in your spare time. 
Income Opportunities: 
The Royal Road to Riches is an invaluable guide for 
finding success in your own back yard. | 
News Tribune: 

Wright's material is a MUST for anyone who con- 
templates making it as an independent 
entrepreneur. 


Success! | | 
John Wright believes in success, pure and simple. 
Money Making Opportunities: 
John Wright has a rare gift for helping people with 
no experience make lots of money. He's made many 
people wealthy. 
Hollywood Trade Press: 
We have never heard of an advertiser offering to 
pay readers $20 to try its program. Wright’s will- 
ingness to do this convinces us that his money secret 
must really work. 
California Political Week: 

... The politics of high finance made easy. 
Hollywood Citizen News: 

He does more than give general ideas. He gives peo- 
ple a detailed A to Z plan to make big money. 
The Desert Sun: 

Wright's Royal Road to Riches lives up to its title in 
offering an uncomplicated path to financial success. 


When you use this secret to make money you never 
have to try to convince anybody of Bo rH This has 
nothing to do with door-to-door selling, telephone 
solicitation, real estate or anything else that involves per- 
sonal contact. m | 

Everything about this idea is perfectly legal and 
honest. You will be proud of what you are doing and 
you will be providing a very valuable service. 

It will only take you two hours to learn how to use 
this secret. After that everything is almost automatic. 
After you get started you can probably do everything 
that 1s necessary in three hours per и, 


PROOF 


I know you are skeptical. That simply shows your 
good business sense. Well, here is proof from people 
who have put this amazing secret into use and have got- 
ten all the money they ever desired. Their initials have 
been used in order to protect their privacy, but I have 
full information and the actual proof of their success in 
my files. 


‘More Money Than I Ever Dreamed’ 

"All I can say — your plan is great! In just 8 weeks, | 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, І honestly believe, I can make 
over a million dollars per year.”’ 


A. F., Cranston, В.Г. 
“$9,800 In 24 Hours!’ | 

"] didn't believe it when you said the secret could 
produce money the next morning. Boy, was I wrong, 
and you were right! I purchased your Royal Road to 
Riches. On the basis of your advice, $9,800 poured in, in 
less than 24 hours! John, your secret is incredible!’ 

| J. K., Laguna Hills, CA 
‘Made $15,000 In 2 Months At 22’ 

“I was able to earn over $15,000 with your plan — in 
just the past two months. As a 22 year old girl, I never 
thought that Га ever be able to make as much money, 
as fast as I've been able to do. I really do wish to thank 
you, with all of my heart." 

| Ms. E. L., Los Angeles, CA 
‘Made $126,000 In 3 Months’ 

"For years, | passed up all the plans that promised to 
make me rich. Probably I am lucky I did — but I am 
even more lucky that I took the time to send for your 
material. It changed my whole life. Thanks to you, I 
made $126,000 in 3 months." 

S. W., Plainfield, IN 


To Riches 


‘Made $203,000 In 8 Months’ 

“I never believed those success stories. . . never believ- 
ed I would be one of them. . . using your techniques, in 
just 8 months, I made over $203,000...made over 
$20,000 more in the last 22 days! Not just well prepared, 
uoi тре, - Meer .. John, thank you for your 

oval Road to Riches!” | 
ja C. M., Los Angeles, CA 


“$500,000 In Six Months’ 

"I'm amazed at my success! By using your secret I 
made $500,000 in six months. That's more than twenty 
times what Гуе made in any single year before! I've 
never made so much money in such short time with 
minimum effort. My whole life I was waiting for this 
amazing miracle! Thank you, John Wright.” 

R. d' Mclean, VI 

As you can tell by now I have come across something 
pretty good. I believe I have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember — 1 guarantee it. 

Most of the time, it takes big money to make money. 
This is an exception. With this secret you can start in 
your sparo time with almost nothing. But of course, you 
don’t have to start small or stay small. You can go as 
fast and as far as you wish. The size of your profits is 
totally up to you. I can't guarantee how much you will 
make with this secret but I can tell you this — so far this 
amazing money producing secret makes the profits from 
most other ideas look like peanuts! 

Now at last, I’ve completely explained this 
remarkable secret in a special money making plan. I call 
it “The Royal Road to Riches’’. Some call it a miracle. 
You'll probably call it “The Secret of Riches". You will 
learn everything you need to know step-by-step. So you 
too can put this amazing money making secret to work 
for you and make all the money you need. 

To prove this secret will solve all your money pro- 
blems, don't send me any топу, instead postdate your 
check for a month and a half from today. 1 guarantee 
not to deposit it for 45 days. 1 won't cash your check for 
45 days before I know for sure that you are completely 
satisfied with my material. 


$20.00 FREE! 


There is no way you can lose. You either solve all 
your money problems with this secret (in just 30 days) or 
you get your money back plus $20.00 in cash FREE! 

Do you realize what this means? You can put my sim- 
ре secret into use. Ве able to solve all your money рго- 

lems. And if for any reason whatsoever you are not 
100% satisfied after using the secret for 30 days, you 
may return my material. And then I will not only return 
your original UNCASHED CHECK, but I will also 
send you an extra $20.00 cashiers check just for giving 
the secret an honest try according to the simple instruc- 


tions. 
I GUARANTEE IT! I have given references, there- 
fore, there is absolutely NO RISK ON YOUR PART. 
‚То order, simply write your name and address on a 
piece of paper. Enclose your postdated check or money 
order for $12.95 and send it to: 


JOHN WRIGHT 


Dept. 370 
3340 Ocean Park Blvd. 
Suite 3065 


Santa Monica, CA 90405 


Since the material I'll be sending you is heavy, please 
add $1 to cover portion of shipping costs. 

But the supply of my materiai is limited. So send in 
your order now while the supyly lasts. 

If you wish to charge it to your Visa or MasterCard — 
be sure to include your account number and expiration 
date. That's all there is to it. I'll send you my material 
right away by return mail, along with our unconditional 
guarantee. 


SWORN STATEMENT: 
“As Mr. John Wright's accountant, I certify that 
his assets exceed one million dollars.” 


Mark Davis 
Beverly Hills, CA 


REFERENCE: 


We belong to the Santa Monica Chamber of Com- 
merce. Their address is: 1460 Fourth Street, Santa 
Monica, CA 90401. 


©1985 JOHN WRIGHT 


Future truck 


There’s going to be a lot less to dis- 
tinguish the tractor from the trailer 
in the tractor-trailer truck of the 
1990s. Gone will be the huge, air- 
stream-clogging gap behind the cab 
of today’s heavy-duty hauler. In its 


6,512,000 INJURIES 
46, 200 DET os 


| “National Safety Council Statistics 
| for 1984. Government testing has 
| proven that a third brake light mounted 


dr 
ES a 


= Ж “REDUCE REAR-END 
| ^ COLLISIONS BY 53% 


=~ This LIFE-SAVING THIRD BRAKE LIGHT is required on 
Б г all 1986 models. The TRIOLITE'" is easy to install 


inside the rear window & has a 60-day money back | 


guarantee. 


AA MULTITRADE AMERICA, INC. 


DIMENSIONS 
6"x2" 


HEIGHT 5" 


LIMITED OFFER! List Price $24. 95 — YOU SAVE 56.00 EACH 


Your Price 518.95 ea. SEND ME TRIOLITE(S) at 
$18.95 each. Enclose $3.00 for shipping & handling in the U.S.A. 
О 


Free shipping when ordering 2 or more. California Residents add 62% sales tax. 
NAME PS 2:86 
Address 
City State Zip 

( ) VISA ( ) MasterCard ( )Money Order ( 
Card # Exp. 
Signature 


)JCheck 
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place will be a flexible seal that'll help 
form a single, continuous surface all 
the way to the rear. In addition, a 
raised cab roof will direct the air up 
and away from the trailer, while flush 
surface fairings will deflect the imped- 
ing air away from wheel wells and 
other openings. Even the cab steps will 
automatically retract out of the air- 
flow when not in use. 

That's going to be the shape of fu- 
ture trucks, at least as it’s envisioned 
by Mitsubishi Motor Corp. engineers, 
who have placed all these features plus 
a few more in the MT-90X concept 
truck (above), which was displayed at 
the recent Tokyo Motor Show. 

The point of the smoother look, say 
Mitsubishi engineers, is to improve the 
fuel economy of large trucks by sculpt- 
ing them to slice more cleanly through 
the air. And the results look promis- 
ing. The MT-90X has a drag coefficient 
of 0.38—1impressively small numbers 
for a big truck. 

But that's not all that can be done 
to improve fuel mileage, they say. For 
instance, all the wheels on the MT- 
90X have been fitted with single 
(rather than multiple) tires to reduce 
rolling resistance and weight. Wide, 
low-profile tubeless radials make this 
possible. 

Improved fuel consumption is also 
the goal of a new “mechanical/ 
automatic transmission” system, 
which is said to provide better fuel 
consumption than conventional 
torque-converter automatics. Fed with 
data on load as well as vehicle and 
engine speed, a computer automati- 
cally selects the correct gear from the 
MT-90X's seven-speed clutchless gear- 
box. A lightweight front suspension 
built from glass-fiber-reinforced plas- 
tic also improves fuel mileage. 

Increased fuel economy and bottom- 
end torque is obtained from the truck's 
electronically managed Big 11 Turbo 
engine through the use of a valve that 


| optimizes the fuel mixture's swirl (ac- 


cording to speed and load) as it en- 
ters each cylinder. The fuel-injection 
pressure and timing are also optimized 
for similar benefits.—Steven Ashley 


FAMILY OF SEVEN CUTS 


HOT WATER BILLS IN HALF! 


Tankless Heater Provides Endless Hot Water 


The Hughson family of Pennsylvania 


: | 
Sound, Simple, Money-Saving Idea 


Did you know that much of the energy used to heat your 
basement tank of water is dissipated right through the walls of 
the tank itself and into your storage or crawl space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to keep large volumes of 
water standing in a tank, why not eliminate the tank? And, that's 
just what Thermar™ has done. In its place we have developed a 
tiny, super powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU USE IT. A micro- 
switch on the unit automatically turns on the moment hot water 
is needed. Then a continuous stream of delightful, sparkling hot 
water flows from the tap for shower or wash basin. IMAGINE 
— as much hot water as you want — produced in a never-ending 
stream as long as you need it. 

The ordinary Tank-Type Hot Water Heater | is the most "Energy 
Costly" appliance in your home. In this day of rising costs and 
energy consciousness, a new THERMAR™ TANKLESS INSTANT 
HEATER should be considered by everyone interested in saving 
money and saving energy. 


U.L. Listed Electric and AGA Certified Gas Models 
Thousands in Use Around the World 


You'll recover the initial costs many times over in fuel savings as 
the years pass. And, you'll enjoy a lifetime of hot water — 
shower after shower after shower! 

*Savings will depend upon local cost of fuel, type of fuel used, condition. age and type of present heater 


equipment. Your actual savings may differ from those shown, Estimates and assumptions used for these 
calculations available on request. 


The Hughson family just 
took 7 showers in a row 
— the 7th was as hot as 
the first —and they're 
saving hundreds on their 
hot water bills too. 


STORAGE TANK THERMAR " 


TANKLESS 
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J 
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Tankless design is small in size, 
doesn't store heated water —but 
creates it on demand. Uses no 
energy until you need hot water. 
Can produce 120 gallons and 
more an hour! 


Storage tanks keep large volumes 
of water heated ... all the time. 
Tank cycles on and off 24 hrs. a 

| day —even when youre away. 
Tank can also "run out" of heated 
water when needed. 


e America’s Leader in Tankless Heaters 

e Featured in Popular Science Magazine 

e Seen on Television! 

e Member — Gas Appliance Manufacturer's Assoc. Inc. 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL 
DETAILS USE COUPON BELOW 


1 -— 854-8679 
™ JOHNSON POWER TECH 
THERMAR CENTER 
mae 


TRUMBULL, CT 06611-0398 


| would like to cut my hot water heating bills in half! 


| Please RUSH your FREE catalog of THERMAR™ INSTANT, 
TANKLESS HEATERS. Include details of the absolutely 

| unique 10 year guarantee and replacement plan. | ипдег- | 
stand that | am under no obligation to buy anything. 

| E == | 

j Address SSS ee | 

| city | 

| LS < ана оаа : | 
Canadian Residents send to. PS0286 


56 Bramsteele Ad.. Suite û Brampton. Ontario LOW3N4 
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Rush to hush computer printers (continued from page 74 | 


ways rich and bold), the color ribbons 
dont last long. For instance, an all- 
black ribbon for printing text with the 
Okimate 20 lasts for 75 pages; a color 
ribbon for printing pictures lasts less 
than 15. 

Print speeds of 60 to 80 characters 
per second (cps) aren't unusual with 
even the low-cost thermal-transfer 
printers. Usually, but not always, the 
slower the speed, the better the print 
quality. "When the print head moves 
slower," explains Ewin, "there is more 
time to melt the ribbon's ink onto the 
paper, so print quality is improved." 

A new wrinkle in thermal-transfer 
technology, called resistive transfer, 
comes from IBM. Instead of passing 
heat through a ribbon, the IBM Quiet- 
writer passes minute pulses of elec- 
tricity. A special layer in the all-black 
Quietwriter ribbon reacts to the elec- 
trical charges and turns the voltage 
spikes into heat, depositing ink dots 
at just the right places. 

The thimble-sized print head inside 
the Quietwriter contains 40 heat- 
producing elements, enabling it to 
achieve a resolution exceeding 350 
dots per inch. Text from the Quiet- 
writer looks almost indistinguishable 
from that made by a typewriter. And 
the newest model, the Quietwriter II, 
also prints dot-addressable graphics. 


Ink-jet 


Ink-jet printers shoot tiny droplets 
of ink directly onto the paper to paint 
words and pictures. The print head 
has one or more channels with a noz- 
zle that sprays onto the page. 

Most new ink-jet printers operate on 
the drop-on-demand principle: A drop 
of ink is pushed out of the nozzle when 
a dot is needed on a page. The older 
and more expensive continuous-flow 
method uses a complex magnetic de- 
flection system in which a nonstop ink 
flow is either sprayed onto the page 
or diverted into a gutter. (The diverted 
ink is recycled back into the supply 
reservoir.) Continuous-flow printers 
usually have better print quality than 
the drop-on-demand types, but their 
cost—$3,000 and more—restricts 
them from personal use. 

With either technique, the resolu- 
tion of a typical ink-jet printer is from 
140 to 240 dots per inch. “But the ap- 
parent sharpness of text and graph- 
ics from an ink-jet printer is often 
better than from other printers,” 
claims Dave Ball, manager of techni- 
cal development at Epson. 

The reason? “It’s because the ink 
spreads slightly when it hits the 
paper," Ball explains. “If you've ever 
watched rain hitting a windowpane, 
you've seen the individual drops start 
to run into one another and meld to- 
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gether. That's exactly what happens 
in the ink-jet printing process." 

The spreading minimizes the "dot- 
tiness" of the print, Ball says. I dis- 
covered excessive spreading can also 
blur the image around the edges. Ar- 
nold DenBleyker, marketing manager 
for ink-jet printers at Siemens, agrees: 
"The key is that the ink should spread 
out a little bit. If it spreads out too 
far, then you see nothing but fuzzy 
printing." 

Even with the ink spreading, the 
size of each dot produced by an ink- 
jet printer is incredibly smail. "The 
nozzle openings in our PT-90 are 50 
microns," continues DenBleyker. 
"When the ink drop hits the paper, it 
squishes out to about six mils.” That's 
two mils less than the dots created by 
some of the best impact dot-matrix 
printers. 

The least expensive ink-jet printers 
have only one ink channel; a full line 
of text is made with several passes of 
the print head. This makes printing 
painfully slow: 15 to 25 eps. Multi- 
channel ink-jet printers, with four to 
32 nozzles, print faster. For instance, 
the Epson 59-2000 has 24 channels 
and prints up to 176 cps. 

Color ink-jet printers have three or 
four channels, one for each of the three 
subtractive primary colors— yellow, 
cyan, and magenta (and sometimes a 
separate channel for black). With ink 
mixing, ink-jet printers can produce 
up to seven distinct colors, plus more 
with dithering. 

Ink-jet printers are plagued by one 
problem: During unused periods the 
ink can dry out and clog a nozzle. If 
that happens, you must operate a lever 
or press a button (depending on the 
model) until the clog is pumped out. 
But some new printers clean them- 
selves. The Epson SQ-2000 is perhaps 
the most sophisticated. Says Epson's 
Ball, ^During printing, the unit occa- 
sionally pauses to flush out each of 
its 24 ink channels with solvent. Dur- 
ing periods of rest, a suction cup closes 
up the nozzles and prevents the ink 
from drying out." 


Laser 


By far, the most technically ad- 
vanced system 1s the laser printer. It 
uses a tiny pinpoint of focused, coher- 
ent light to create images on paper. 
Laser printers are based on the same 
technology as the plain-paper copier 
to draw each character—out of a se- 
ries of dots— directly onto a photocon- 
ductive drum. The drum picks up 
black toner where the laser light 
strikes and deposits it on the paper. 
Laser printers create text and graph- 
ics in black only (or a single color, 
using colored toner). Full-color laser 


printers arent here yet, but they're 
not far away. 

The majority of laser printers for 
personal computers are designed 
around the same electrophotographic 
system used in the Canon PC-20 and 
PC-25 personal copiers. Called the 
Canon LPB-CX, the system forms the 
basis of the Hewlett-Packard LaserJet 
Plus, the Apple LaserWriter, the Co- 
rona LP300, and several others. All 
of these laser printers are similar and 
have the same mechanical compo- 
nents. Their internal electronics and 
on-board software differ, however, and 
so do prices. 

The disposable toner-drum cartridg- 
es for the Canon-based laser printers, 
which aren't compatible with those 
used in the Canon copiers, cost about 
$100 each and last a maximum of 
3,000 pages. That's about three cents 
for the toner needed to print a page 
of text, or about the same as an ink- 
jet or thermal-transfer printer. 

Laser printers have high resolution 
—a minimum of 300 dots per inch. 
The print looks nearly typewritten or 
typeset, but under close inspection, 
you can still see the dot-by-dot makeup 
of the print. Another advantage of 
laser printers is speed. The HP Laser- 
Jet Plus and Apple LaserWriter pro- 
duce up to eight pages per minute; 
about 150 to 225 cps. 

Alas, for all of their speed and high 
resolution, laser printers are expen- 
sive. Currently, there are no models 
less than $3,000, but the prices should 
fall. *Laser printers will track the 
trends in personal copiers and elec- 
tronic equipment in general," suggests 
Archibald. "The prices should all drop 
at the same rate." 

If hes right, don’t be surprised to 
see a low-cost, ultra-quiet laser printer 
for under $2,000 by this time next 
year. In fact, prices for all non-impact 
printers should drop. “We think that, 
overall, printer prices will drop about 
15 percent this next year," says Sie- 
mens' DenBleyker. 

I can hardly wait. There must be a 
better way than stuffing my ears with 
cotton. 


SOME MAKERS OF NON-IMPACT PRINTERS 

ACT (Advanced Color Technology), 21 Alpha Road, Chelms- 
ford MA 01824; Apple Computer, 20525 Mariani Ave., Cu- 
pertino CA 95014; Brother International Corp., Fight 
Corporate PI., Piscataway NJ 08854; Canon USA, One Canon 
Plaza, Lake Success NY 11042; Corona Data Systems, 275 
E. Hillerest Dr, Thousand Oaks CA 91360; DEC (Digital 
Equipment Согр.), 146 Main St., Maynard МА 01754; Dia- 
blo (Xerox), 901 Page Ave., Fremont СА 94537; Epson Amer- 
ica, 2780 Lomita Blvd., Torrance CA 90505; Hewlett-Pack- 
ard, 1820 Embarcadero Rd., Palo Alto CA 94303; IBM Corp. 
(Information Systems Group), 900 King Street, Rye Brook 
NY 105/73; Okidata, 532 Fellowship Rd., Mt. Laurel NJ 
08054; PCPI (Personal Computer Products, Inc.), 11590 
W. Bernardo Ct., San Diego CA 92127; PrintaColor, 2830 
Peterson PI, Norcross GA 30071; QMS (Quality Micro Sys- 
tems), Box 81250, Mobile AL 36689; Quadrum Corp., One 
Quad Way, Morcross GA 30093; Radio Shack (Tandy Corp.), 
One Tandy Center, Fort Worth TX 76102; Siemens Informa- 
tion, 5500 Broken Sound Bivd., Boca Raton FL 33431 
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WHOOSH 
WHOOSH 
WHOOSH 

The Little Big Giants are 
Flying. Flying? Li'l Big Giants? 
What is this? Halley-Mania? 
Halley's coming, true enough, 
but this is bigger than 
На!!еу.. 1 Astro Mania!! 

It's Giant Binocular Mania! 

l'm Harry Builderus and my 
Little Big Giant 9-power, 
63mm, Roof-Prism compact 
Giant Binoculars will make 
you a walking astronomical 
observatory. 

What's a giant binocular? It's 
like old-fashioned binoculars, 
only giant size and giant 
quality...with truly stunning 
astronomical or (heaven forbid) 
terrestrial performance. And 
the LBG 963 packs the 
biggest deep-space punch 
of the bunch. Ever try looking at the night sky with a pair of 7x35's or 


ROOF-PRISM, MULTI-COATED 


for wide-angle Comet, Milky Way or deep-sky usc 
But they are HEAVY! Not our LBG 963%. 
Ever been in Наман.. ли’ the Mojave Desert 
or the Everglades — with Antares tiii- 
mersed in star clouds, so bright you 
rub your eves in disbeliet..:* Only to 
remember the Wimmis that were to 
hig and bulky tà pack? 


These nights, giant binoculars an 
А NECESSITY Hut we all need 
that performance with a lit less 
weight. At 1210 grams, our fully- 
‘uated, Roof Prism LBC 9x63's 
are a cleaner. leaner Giant, More 

expensively built, they hi гие and 
louk amarti er, In Stead af i 
“Leatherette” coverings. we ve 
provided the oderam durability: 
heauty & walershock resistance 
iH RUBBER R. 

PERFORMANCE? Youll ind. g 
these shimmer Rooof-Pris sm С ants №. 
deliver stunning deep-s E 

vistas—rivaling Rimm bin em irs 
OF ANY PRICE. 

Another Big Bonus: The HUGE 
62° field od view, Compare 


| even 7x50's? Pretty dim. Why waste your 
| once-per-average-lifetime Halley experience with those 


designed-for-daylight average binocs? YOU NEED A GIANT, but 
which one? That's where we come in. Virtually all other giants are not 
only archaic porro-prism designs...I hey re also too powerful and way 


i too heavy for carefree use. But can a 1210 Gram LBG 963 knock the 
socks off confirmed 80mm users? YES, INDEED, AND MUCH MORE. 


Observing comets requires the greatest possible field of view and 
large aperture optics of very high quality. Our LBG 963 has both. 
How'd you like a 6.2? field of view? By comparison, the 3° average 
field of 80mm's is like looking through а peashooter. Many of the best 
deep-sky objects require the largest possible field...the Veil and North 
American Nebulae of Sparkling Cygnus, for example...the 
Andromeda Galaxy with its major dust lane and satelite elliptical 
galaxies...and then you look a little south and east of M31 for the 
beautiful triangulum spiral galaxy M33. Think you see spiral arms? It's 
not your imagination...just a little LBG MAGIC. The nine power, the 
multi-coatings, the roof-prisms, the high through-put center- 
focus Kellmer eyepieces, the huge 63mm lenses, the larger 
starfield...all combine to give you the astronomical experiences 
of a lifetime. 

All Messier objects are visible. The big multi- 


OVER 35 YEARS ASTRONOMICAL EXPERIENCE 


FIRST TRULY HOLDABLE GIANTS HAVE 
PROFESSIONALS AND SAVVY 


LITTLE BIG GIANTS? ARE HERE? 
WE all lowe giant binoculars Nothing rivals them 


Galaxy, IRAS-ARARI, etc. nec a es + field, 


1-800-544-2237 


IN ALASKA OR OUTSIDE U.S. CALL 907-376- 0742. 


coated achromatic objectives 
resolve most galactic clusters 
and some remote globulars, as 
well (e.g. the Perseus Double 
Cluster, M35, Omega Centauri, 
etc.). The famous Orion Nebula 
(M42), the Lagoon (M8), the 
Veil, California, and North 
American Nebulae are | 
unforgetably revealed under 
dark skies ...and the | 
MILKY WAY! That luminous 
band of stars and nebulae 
which is our home galaxy will 
make you and your family gasp 
in delight. Especially this 
March and April when there 
smack in the center of the 
incredible MILKY WAY 
VISTA...COMET HALLEY 
„like an exclamation point! 
The cosmic punctuation to a 
perfectly spectacular 
experience! 
Our factory in Japan is among the most modern producing 
giants that compete favorably with their $600+ European 
Counterparts. How can we sell LBG’s for only $137.50 plus shipping § 
and handling? First, we build thousands at a time for BIG COST 
SAVINGS...and WE SELL DIRECT. But the big secret is: WE LIKE 
YOU. We know your money is your time and we respect its value. 
Please don't do what some do and assume that our offer is too 
good to be true. You dont risk a thing with our 30-day 
MONEY-BACK GUARANTEE AND LIFETIME WARRANT Y. 
The reduced ad on this page is currently running in both Sky and 
Telescope and Astronomy magazines. Because we've sold to the 
astronomical community for years, you can be assured that the 
LBG 963 is a proven product. 
Of course the best bargain in the world is no bargain, unless 
DELIVERED PROMPTLY. You may call 24 hours a day on our 
TOLL-FREE line for further information or ordering. You wont reach 
impersonal order-takers, because we are staffed with astronomers 
who really care and know what they re talking about. If you dont get 
through, keep trying...the phone system is not perfect. 
We can usually WHOOSH them to you for 3-day delivery 
anywhere in the U.S.! Happy Halley Hunting. 


— Вий 


THIRTY DAY MONEY-BACK GUARANTEE 


AMATEURS IN AWE 


that to the 4.5° 
Halles Comet. Sagittarius. the 


af HxBibor 3.57 of 20x80. 
Anim Tut Ча 


You ll happily see the diffe rence! 

WHAT DO USERS SAY? ` MAATS spiral 
arms, M-3ls dust lanes, Pleiades 
Nebulosity, and FEATHERWEIGHT = 

5 AMAZING! ` "The LBS are easily more 
af everthing we wanted” “I sav al 

^ ndreds and my wife loves them. 
“THESE ARE THE! UTERE 
The LBG 963 lists for $249 0 with 
case, straps, lens caps. But as an 
introductory offer to ASTRONOMY 
readers, well include packaging 
insurance amd Priority Airmail for 
3 DAY DELIVERY ANY EREJX 
U.S.A.—all for $ 

You may phone fromf39 states 
toll-free. They re in stock NOW! 
30-DAY MONEY-BACK 
GUARANTEE. The perfe dic 
him—or her 
P.S. TRIPOD ADAPTERS 

NOW INCLUDED, 

Our Encore? How about а 

10x to 40x 60mm ZOOM LEG 
We're making them now. 

Reserve Yours Toll-Free. 


LIFETIME WARRANTY AGAINST MANUFACTURING DEFECTS AND WORKMANSHIP 


РО. Box 870349, Wasilla, AK 99687 


*PLUS $10.00 Insured Priority Air 


HT. BUILDERUS CO.^« 


Liquidation Price Now .......... 15 


Acct. No 
PLEASE PRINT CLEARLY 


MUST LIQUIDATE \ 


AT LOW CLOSEOUT PRICES! 


Protective Govers 


Because of a factory over- 
stock, we were able to ob- 
tain this inventory of car 
and motorcycle covers for eres aon carey 
liquidation. case w/zip opening. 


These tough, lightweight ALL SEASON covers 
wrap around your entire vehicle for maximum, 
all-weather protection! They guard against 
rain, dust, snow, frost, air pollutants, tree sap, 
sun rays, etc. Covers made of rugged nylon 
taffeta. Acrylic coating resists moisture, rot, 
mildew. Stretch ends provide a snug, pull-tight 


| fit. For daily “on/off” use, or long term storage! 


Dimensions are for total car length, 
bumper to bumper. 


SMALL: 150" to 165" 
Mfr. List: $69.95 $ 2 5 
Liquidation Price Now ......... 


Item H-979-61044-83 
MEDIUM: 166" to 180" 
Mfr. List: *79.95 
Liquidation Price Now ......... 
| Мет Н-979-61044-84 
LARGE: 181” to 192” 
Mfr. List: *89.95 


Liquidation Price Now ......... 
Item H-979-61044-87 


X-LARGE: 211” to 235” 
Mfr. List: $99.95 


ms Price Now | T $3 3 


Item H- 979-61044-85 


MOTORCYCLE COVER 
Mfr. List: 339.95 


Item H-979-61044-86 


Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 


Credit card customers can order by phone, 
24 hours a day, 
7 days a week | руд’ | MasterCard 


Toll-Free: 1-800-328-0609 


Your check is welcome! 

ИИ No delays in orders paid by check. 
C.O.M.B. Direct Marketing Corp. Item Н-979 
14605 28th Ave. N./ Minneapolis, MN 55441-3397 
Send. Small car $25 ea. (Item H-979-61044-83). 
Send — Med. car $27 ea. (Item H-979-61044-84). 
Send J Large car $30 ea. (Item H-979-61044-87). 
Send . X-Lrg. car $33 ea. (Item H-979-61044-85). 
Send. Lrg. cycle $15 ea. (Item H-979-61044-86). 
Add $3.50 shipping, handling for each cover. (Minnesota 


residents add 6% sales tax. Allow 3-4 weeks for delivery. 
Sorry, no C.O.D. orders.) 


| О Му check or money order is enclosed. (No delays in 


processing orders paid by check, thanks to TeleCheck.) 


Charge: Û MasterCard, О VISA® 
ÉL lll 


C.O.M B. Direct Marketing Corp. 


Authorized Liquidator 
14605 28th Ave. N. @ Mpls., MN 55441-3397 
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| Goodyear's 


Hot new tires 
[Continued from page 77] 


good enough to compete in showroom 
stock races. “We found that other 
manufacturers were making street 
tires with racing compounds that 
were starting to surpass our original- 
equipment tires," says Bob Stella of 
high-performance-tire 
engineering group. 

“So we developed the VR 5 tire 
solely for the aftermarket," Stella says. 
"It improved our lap times because it 
has a different tread compound." 
Chevrolet, however, doesnt use the VR 
S on the Corvette because the tire has 
only half the tread life of the VR50. 
The VR50 is rated at 220 on the Fed- 
eral Uniform Tire Quality Grading 
Scale versus 100 for the VR S. Com- 
panies discourage converting these 
ratings into estimated mileage, but 
some industry observers translate 
each 10 points on the scale into 3,000 
miles of tread wear. Thus a tire with 
a 220 rating should theoretically go 
for 66,000 miles, according to this for- 
mula. It's highly doubtful, however, 
that a high-performance tire could 
achieve that much mileage. 

Another Akron competitor, Good- 
rich, shuns the original-equipment car 
market— yet 1s the producer of one of 
the leading high-performance tires in 
the world, the Comp T/A. Goodrich re- 
cently introduced a new-generation 
Comp T/A (without changing the 
name or giving the tire a new label). 
Like its predecessor, the new Comp 
T/A is aimed at competitive drivers. 

Despite the fact that the Comp T/A 
doesn't have to meet car-manufacturer 
specs, Goodrich has incorporated many 
of the same features in the tire as has 
Goodyear in its models. The new Comp 
T/A has a top-speed rating of more 
than 170 mph for certain cars. The 
tire has also bettered the old T/As 1- 
g lateral-force rating on the skid pad 


| by five percent, according to Gary 


Derian, product manager for the T/A 
radial. “Yet we ve improved tread wear 
by 30 percent with a new compound 
and lowered the tire's rolling resis- 
tance, too," Derian says. The tire has 


| a Uniform Tire Quality grade of 220 


for tread wear. 

Associate Editor Stuart Brown re- 
cently flew to Atlanta, Ga., to test 
Goodrich’s new Comp T/A at the Road 
Atlanta racing circuit. “I was impressed 
with the cornering ability of the new 
tire,’ Brown reports. “Going around 
corners at more than 60 mph or cruis- 
ing down a straightaway at over 90 
mph, the Porsche 944 I was driving felt 
totally controllable with these tires.” 

Overseas tire makers—particularly 


| Pirelli and Bridgestone—have a great 


influence on the high-performance Eu- 
ropean and Japanese cars. Pirelli's in- 
fluence stems from its being the 


standard tire on many exotic cars and 
on the entire Porsche lineup. The 
Pirelli P700 is the Italian manufac- 
turer's flagship tire. 

Bridgestone is the newest entry in 
the ultra-high-performance tire field. 
The preeminent Japanese tire company 
hopes its new Potenza RE71 will propel 
it to a greater share of the U.S. tire 
market. Porsche has already approved 
the new Potenza as one of its original- 
equipment tires after Bridgestone cer- 
tified the model for a top speed of 162 
mph. And Mazda uses the RE71 on 
the new RX-7. Toyota s MR-2 sports 
car also comes with the new Bridge- 
stone tire. The RE71 has a substantial- 
ly lower tread life than the Goodyear 
and Goodrich tires: 140 on the Federal 
Uniform Tire Quality Grading Scale. 
Driving in the rain 

"To get higher grip, we have to sac- 
rifice some tread life," says Hiromi 
Hamaya, technical service manager 
for Bridgestone's international opera- 
tions. The RE71's grip is apparent 
when you drive a car with the new 
tire. Jack Keebler first drove the 
Potenza RE71 at Bridgestone's test 
track in Tochigi, Japan, last summer. 
“Its handling on the Porsche 930 was 
outstanding," Keebler reports. "The 
RE71 gives you a tremendous feeling 
of control." 

I had an opportunity to drive a 
Porsche 911 with RE71s during a driv- 
ing rain at the Sakura International 
Raceway near Nagoya recently and 
had a similar experience. The RE71s 
helped to tame this hard-to-handle 
Porsche. 

An increasing number of sporty cars 
are on the way that will soon make 
use of the new generation of 
supertires. At the same time, there's 
a growing movement in the U.S. to 
adopt some kind of speed rating sys- 
tem for tires similar to the one used 
in Europe and Japan: H-rated tires are 
certified for speeds of up to 130 mph, 
and V-rated tires are certified for 
speeds above 130—all the way up to 
the limits of the vehicles. In the case 
of the Goodyear VR50, the speed is 
156 mph because that’s what the Cor- 
vette tops out at. The Bridgestone and 
Pirelli tires are certified up to the top 
speeds of Porsche cars. And Goodrich 
has certified its Comp T/A for speeds 
of up to 170 mph. 

But why do we need tires that can 
travel at such high speeds when there 
are no roads in the country where you 
can drive that fast? “The reason,” says 
Goodyear’s Fred Kovac, “is that a tire 
that’s certified for 180 mph is a bet- 
ter tire at all speeds—even down to 
35 mph. And the technology helps to 
make all car tires better.” 


MUST LIQUIDATE 


E-X-P-A-N-D-A-B-L-E 


Leather = 


Banker's 
case 
nests 
inside 
expandable 
case! 


TWO cases at ONE low 
price! 16%” long bank- 
er's case AND an 18%” 
long e-x-p-a-n-d-a-b-l-e 


Unsnap four 
straps to 


qu pe case. In BLACK or BUR- 
extra depth! GUNDY. 


A manufacturer's overstock allows us to liqui- 
date these “bonus sets” of fine leather brief- 
cases at a low liquidation closeout price! 


Get not one but TWO leather cases for this in- 
credibly low price! Large case: 18'4" x 135" x 
4%" for carrying work back and forth from of- 
fice and for business trips. Need more room? 
Just unsnap 4 straps. Case expands an extra 
1^4" in depth! 

AND you get a sleek, slim banker's case (16'2" x 


11" x 2"). Perfect for meetings where you need 
only a few documents! 

Both cases have rich suede-like lining, and 
generous pockets for organizing contents. Al- 
so, COMBINATION LOCKS to protect your con- 
fidential material. Don't miss this extraordi- 
nary chance to save! 


Mtr. Sug. Retail ....... $229.00 


rest. Ө 


Burgundy: Item Н-964-63280-02 

Black: Item H-964-63280-01 

Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 


Credit card customers can order by phone, 
24 hours a day. 


7 days а week — (MesterCard | — t 
T, per 
Toll- Free: 1-800-328-0609 


Your check is welcome! 
3 No delays in orders paid by check 


| C. O.M.B. Direct Marketing Corp. Item Н-964 
14605 28th Ave. N./Minneapolis, MN 55441-3397 

| Sand Leather Briefcase(s) at $69 each plus $5.75 each for 
shipping and handling. (Minnesota residents add 6% sales tax. 
Allow 3-4 weeks delivery. Sorry, no C.O.D. orders.) 

— Burgundy: Мет H-964-63280-02 

| — Black: Item H-964-63280-01 | 
D My check or money order is enclosed. (Mo delays in proces- § 
sing orders paid by check, thanks to TeleCheck.) 


| 4-Wheel Steering 


[Continued from page 65] 


Then I tried a number of low-speed 
maneuvers. The results were not as 
clear cut as with the high-speed tests 
—until I started turning the car in a 
tight circle. The 626 seemed to turn 
in its own length. It doesn't actually 
do that, but Furutani told me that the 
car's turning radius is about 1.6 feet 


shorter at 12 mph than a conventional | 


626. 

My last test with the four-wheel- 
steering 626 was through a one- 
kilometer (0.62 mile) handling course 
with tight, twisting turns. I drove 
through the course at 40 mph with 
only two-wheel steering, and the car 
swung wide around the turns. Then I 
switched to four-wheel steering and 
drove a little faster—at 45 mph. The 
car hugged the inside of the corners 
in this mode and displayed considera- 
bly more crispness in handling. 

My tests were informal, and the en- 
gineers urged me to hold down my 
speed because the prototype car was 
a fragile engineering test-bed. I also 
was unable to obtain solid perfor- 
mance data from the auto makers. My 
inquiries were answered with vague 
approximations of improved perfor- 


mance: "Just drive it," I was told, "and | 
| you'll see the improvement.” My lim- 


ited experience confirms that claim, 


| despite a lack of hard performance 


numbers. 
Catching up 


Why haven't we seen four-wheel 


| steering in cars before? After all, farm 


and construction machines have had 
rear-wheel steering for many years. 
Mazda's Yasuda says his company re- 
ceived its first patents on four-wheel 


| steering in 1965. “But it's a long road 


from patenting a mechanism to mak- 
ing it commercially practical," Yasuda 
says. So what makes the '80s the right 
time for four-wheel steering? *We had 
to wait until computers and actuators 
became small enough and cheap 
enough," says Yasuda. 

Now that the computers and actua- 
tors are available, it seems that four- 
wheel steering is on a fast track. That 
doesn’t mean only high-performance 


| cars will get the system, however. In 


fact, says Mazda's Takashi Kuroda, 
the first car his company brings out 
with four-wheel steering—in two years 


Try Our 


Push-Button Sprayer 


At Home — FREE! 


\ 


£z >. Pola abe 


The First t Portable 
Power Sprayer 

Designed for the 

Suburban Homeowner 


Everybody wants a turn with the Mantis Spray 
Mate! It's so easy to operate and always gets the 
job done quickly — and safely! 
Protecting fruit trees . . . spraying weed killers 
. applying pesticides in your vegetable garden 
. . power-washing windows, siding, or the family 
dog... owners never finish counting the ways 
Spray Mate makes play out of what was once 
work. 


We made it easy. 

Push button starting . . . just aim and spray. Big, 
12-gallon tank means fewer trips back and forth. 
We made it safe. 

Precise control trigger spraying wand. Oversized 

wheels prevent tipping. Clear in-line filter. 
We made it to last. 
Rugged stainless steel frame. Professional-type 
double diaphragm bypass pump resists corro- 
sion. Battery-powered electric motor. Seamless 
polyethylene tank 
We made it affordable. 


Loaded with professional features. Virtually main- 
tenance free. Yet priced under $300. 


Try Spray Mate at home for 3 weeks, 
RISK FREE. If you're not cepe, 
we'll buy it back! 


Й Charge: O MasterCard, O VISA® 
— E: 


f Acct. No چ‎ 
PLEASE PRINT CLEARLY 
Name - 


—will be “an ordinary car, not a sports 
| car.” 

. What will four-wheel steering cost? 
The Skyline’s optional four-wheel- 
steering system costs about $500 in 


— 
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Mantis Co. 
1458 County Line Rd., Dept. P161 
Huntingdon Valley, PA 19006 


| _] Rush details on SPRAY MATE and FREE 3-WEEK TRIAL. 


State  ————— P. 


ue | Japan. Mazda's system is expected to | "a 
C.O.M.B. о | come in at about $700. 
. Face та re сир. How will drivers respond to four- | add 
14605 28th Avenue North wheel-steering? If they're like me, once ۷ 


they've tried it they'll never want to 
drive without it. 


Minneapolis, Minnesota 55441-3397 
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...Can now be duplicated at home! 


You deserve the best. Now you can have it. 


Cross country skiing is rated the number one cardiovascular and 
muscle toning exercise in the world. It's better than running. Better 
than exercise cycles, or rowing machines. Even better than swim- 
ming! 


The unique design of Fit 1 duplicates cross country skiing. It firms 
and tones every major muscle group in your body. And it gives you 
the best cardiovascular workout available. 


Fit 1 features variable resistance settings for arm and leg move- 
ments. It can challenge you no matter what your level of fitness. Du- 
plicate the resistance of a casual glide across a flat field... or atough 
trek through the Rockies. 


The electronic console provides immediate feedback on vour 
heart rate, speed, distance traveled and elapsed time. Data that 
guarantees youre getting the maximum cardiovascular workout in 
the minimum amount of time. 


Fit 1 can get you in the best shape of your life. All on one simple 
machine. 


To learn more on how you can enjov the number one fitness 
exercise in your home, call anytime for our free brochure. 


1-800-453-1212 


Ask for operator 39 


for those who demand the best 
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Fastest bicycle 

ge 79] 

beat Vector!” He was referring to the 
three-wheeled vehicle built by Al Voigt 
that had set a long-standing single- 
rider vehicle record of 58.89 mph back 
in 1980. 

Actually, the first vehicle to beat the 
single-rider Vector’s record was a tri- 
cycle built by Don Witte. It made a 
61.94-mph run last August in Colo- 
rado; Hreno’s vehicle officially took the 
title of fastest bicycle. (As PS went to 
press, I learned that a bicycle built 
by Gardner Martin of Freedom, Calif., 
and ridden by Fred Markham at a 
level location in the Sierra Nevada 
mountain range was officially clocked 
at 61.44 mph.) 

If there's a trend afoot, it seems to 
be toward two-wheeled machines. “I 


[Continued from 


| think the two-wheelers have more of 


a future. It's easier to make a two- 


— > ү 


Crashing at 60 mph didn’t stop Gold 
Rush: Fred Markham (right) climbed 
back in and set world’s record of 61.44 


| mph. The 35-lb. two-wheeler has an alu- 


minum frame based on Gardner Mar- 
tin’s Easy Racer recumbent. 


wheeler go faster because it has one 
less wheel hole in the fairing than a 
three-wheeler does,” says Glen Brown, 
president of IHPVA. 

“Wheel holes are critical to aerody- 
namics,” Brown explains. “Less than 
half the drag is on the outside of the 
fairing; a tremendous amount of drag 
comes from air entering the wheel 
holes.” Two-wheelers are also taller 
and narrow at the bottom, so they stay 
above the ground effect, which can 
trap air underneath and increase drag. 

Getting the fairing’s shape right is 
all-important. Brown describes “wind 


| tunnel” testing on a home-builder’s 


budget: “You attach wool tufts to the 
fairing, and then follow the HPV ina 
car to watch the way the air flows. The 
tufts should point straight back.” 
Now the question is, Who will build 
the first single-rider vehicle to go 65 
mph and grab the $17,000 Du Pont 
Prize for Human-Powered Speed? 
Some predict the coveted award will 
soon be claimed as HPV designers on 
both shores of the Atlantic field in- 


| creasingly fast machines. 
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Now you can unlock the secrets 


of Successful Real Estate Investing. 


Get started today 


One of the greatest real estate deals in his- 
tory took place back in 1803, when Thomas 
Jefferson acquired the Louisiana Purchase 
-almost 1,000,000 square miles—from the 
financially desperate Napoleon Bonaparte 
for a mere $15 million. 

Since then, real estate has been the founda- 
tion of some of the greatest fortunes ever 
amassed in the United States. 

Things havent changed. 


It's still possible to make a 
killing in real estate. 

Thumb through verd s financial section. 

_ No doubt, you'll find an article claiming 
that there's still a ton of money to be made in 
real estate. 

But what you won't find out is how you, 
the average investor, can make some of that 
money. And not knowing how has probably 
кер you from trying. 

ou're not alone. Proposed tax reforms, 
the maze of financing options and ever- 
changing interest rates have frightened 
many people away from real estate in- 
vesting. 

But that doesn't mean you have to aban- 
don your dream of getting rich in real estate. 

It just means that a few rules have 
changed since the old, easy-profit days. To be 
successful today, you need more knowledge, 
skill and professionalism than ever before. 

But where can you get that knowledge? 
Not books and seminars. They either lack 
the depth or become outdated too quickly to 
be of practical use to anyone serious about 
making money in real estate. 

What you need is a source of information 
that's flexible enough to keep ahead of this 
fast-moving field. One that's easy to under- 
stand. And that won't become obsolete 
tomorrow. 


Introducing Successful Real 
Estate Investing. 

Successful Real Estate Investing is a uni- 
que self-study program that shows you 
everything you'll need to know to success- 
fully invest in any kind of real estate. 

То make this course really work, Hume 
Financial Education Services turned to some 
of America's most successful real estate in- 
vestors for advice. Financing wizards. Tax 
specialists. Rehab experts. Developers. 

The result is a practical, hands-on prog- 
ram you can absorb in your own home. At 
your own pace. One easy step at a time. 


Successful Real Estate 
Investing works. 

And people across the country are proving it. 
"There are so many 'experts' pushing real 
estate seminars with their ‘systems; I didnt 
know where to turn. After using the Hume 
studies, I felt I could be successful. Those 
other guys are just authors pushing books. 

Hume is where it's at. I believe that.” 
J.M., Houston, Texas 


HUME FINANCIAL 
EDUCATION SERVICES 
835 Franklin Court 
Box 105627 

HUME Atlanta GA 30348 


with two lessons FREE. 


"I found that Successful Real Estate In- 
vesting was immediately useful, as I was 
in the process of buying my first rental 
home. The fu al analysis sections, paper- 
work, and renting information got me off to 
a good start. I now have only one home but 
plan to buy many more. I'm sure [ll use this 


course for years tocome” в үү. Taylor, Michigan 


"Successful Real Estate Investing showed 
me how to pick undervalued real estate. I was 
able to purchase a 4-unit apartment house for 
10% down. Here it is six months later and my 
original deposit has appreciated an enormous 
800%! Thanks.” дт, East Haven, Connecticut 


These are just a few comments we've 
selected from our files. Naturally, everyone 
who participates in the i iiid eal 
Estate Investing program will not have the 
same sort of experience...but we do guaran- 
tee that if you are not 100% satisfied with 
your own rate of success you may cancel the 
program at any time. 


You get the most up-to-date 
information possible anywhere. 

If you can spare just 2 hours a week, you'll 
find answers to these important questions 
and more: 

a How do you deal with constantly fluctuat- 
ing interest rates? 

= How do you choose the best mortgage 
given the recent maze of options? 

= Why is NOW the best time in a generation 
to own an apartment complex? 

= When should you consider investments in 
raw land? 

и What makes condos popular places for the 
beginning investor? 

Plus, you'll know how to put that informa- 
tion to use. That's because Successful Real 
Estate Investing 18 packed with useful learn- 
ing aids. Checklists, Worksheets. Action 
plane. Self-quizzes. Charts and graphs. Real 

ife applications and more. 


You need information-not cash 

-to make money in real estate. 
Successful Real Estate Investing shows 
ou how to get started without a lot of money. 
ow to arrange a down payment, for exam- 
ple, by using a building's future income. Or 


Name 


City | State 


ҮЕ ў I want to find out how Successful Real Estate Investing can show "- 


by selling offthe land beneatha building. 
Orby dealing witha bank that has just fore- 
closed on a property. 

All you iced ib a pretty good education, 
at least an average income and the sincere 
desire to succeed. Successful Real Estate 
шайла will give you everything else 
you ll need. 

Take a look at Successful Real 
Estate Investing yourself. 
Your first two lessons are FREE. 

Wed like to send you the first two lessons 
of Successful Real Estate Investing and let 
you reach your own conclusion. 

All you have to do is return the coupon be- 
low, Please include $1 to offset the cost of 
shipping and handling. You'll receive Les- 
sons 1 and 2, along with a Comprehensive 
Guide to Real Estate Terms, FREE. 

Shortly after that, we'll send you Lessons 
3 and 4. You'll have 15 days to study these 
lessons before deciding whether or not to 
keep them. 

If you decide that Successful Real Estate 
Investing isn't for you, simply return Lessons 
3 and 4 and owe nothing. it’s that simple. 

If, however, you decide that this program 
could be your ticket to financial om, pa 
just $10 each for Lessons 3 and 4(plusasmall 
shipping and handling charge). You will 
receive additional lessons at the rate of 2 
lessons every 3 weeks or so. You'll always 
have a full 15 days to examine each lesson 
before deciding whether to keep it. And you 
тау dro out of the program at any time. 

nd for your first 2 E lessons today. 
It could mean the beginning of a whole new 
life for you. 
Statement of Principles. 

Weareanindependent educational service 
offering a uniquely practical program for 
achieving wealth in today's real estate 
market. 


Hume Advisory Board 
WILLIAM SIMON-63rd Secretary of the U.S. 
Treasury 
LOUIS RUKEYSER—Host of “Wall $treet Week” 
DR. MORTON SHULMAN-—Self-made investment 
millionaire 


ARCHIE R. BOE-Past President of Sears 
Roebuck 


J. TREVOR EYTON Q.C.—A Director and Officer 
of many prominent public corporations 


the way to a personal fortune in real estate. Please enroll me on a trial 
® basis according to the terms above. Rush me Lessons 1 and 2, along 
| with the Comprehensive Guide to Real Estate Terms absolutely FREE. 


Apt.# 


Zip 9091 


I am enclosing $1 to help offset the cost of shipping and handling for my lessons. 
To receive your first 2 FREE lessons and your FREE Comprehensive Guide to 
Real Estate Terms, return this coupon today to: 


HUME FINANCIAL EDUCATION SERVICES, 835 Franklin Court, Box 105627, Atlanta, GA 30348 


Tax Deductible-This course is tax deductible if it is used to make investment or business decisions. 


NOW...CASIO'S NEW. 
MEMO-PLAN WATCH. 


The new microcomputer watch and 

calculator that organizes your life. 

1 YEAR WARRANTY — 30-DAY TRIAL 

50-page memory stores all your numbers and 

supplies them at a touch. The 8-digit memory 

calculator makes calculating a snap! 

Featuring 

* 50 sets of 5 letters and 12 
numbers can be memorized 

* Stores phone numbers, 
schedules and dates 

• Stores secret and personal 
data accessed by your 
password only 

• Independent date/schedule 
memory reminds you of 
approaching appointments 

* 12 and 24 hour timekeeping 
with autocalendar to 2079 

* B-digit flat-panel calculator 

e 24-hour full-function stop- 
watch with 1/100-second 
accuracy 

* Daily and hourly time signals curome 

* Night light MODEL 

DBC-500 


You can look after all your own day-to- ime information 
by just glancing at your wrist with Casio's new 
Telememo Watch. Store phone numbers, schedules, 
times, secret data and dates. Calculate with the flat- 
panel calculator. 


CHECK THE VALUE!!! 
e Memoplan Directory — You can enter 
schedules and appointment = 
information for the next two 
weeks. Events like 
meetings, appointments 
and anniversaries. The 
schedule memo is erased atter the time scheduled 
has passed. 


e Computer That Never Forgets — 
Your world famous Casio calculator helps make com- 
plex calculations easier. No buttons to snag or break. 
The flat-panel keyboard is stylish and practical. 


® Store Phone Numbers — You can 
; ت‎ store phone numbers and 
store them in alphabetical 
| order. Names and numbers 
-95-712 iiH can be retrieved alpha- 
—n betically or sequentially. 
e Normal Data Storage — The 50-page 
memory also lets you store 
important information. Flight 
schedules, train schedules 
and other hard-to-remember 
data. 


a Personal — You can store al types of 
secret data — account 
codes, credit card info, safe 
combinations. You select 
the password so only you 
can access the data. 


, Timer, Alarms and 


More — The prion timepiece boasts a full- 
function stopwatch with timing to 24 hours. You also 
get a daily alarm, hourly alarm, 12/24 hour time, night 
light, long-life battery and 1/2 sec. per day accuracy. 
* 3 Good Looking Styles — This 
microcomputer wonder is available in 3 good-looking 
styles. The lightweight black polysulfone mode DBC-60 
is only $49.95. Chrome and stainless steel DBC-600 
is $59.95. And for $79.95 you can own the luxurious 
gold-tone model DB-600G. 


— Order Today — 
You get our 1-year warranty and 30-day money-back 
| guarantee. We're America's largest digital watch dealer. 

— FOR FASTEST ACTION — 
CARD HOLDERS CALL TOLL-FREE 


800-437-4385 


Credit card holders may call toll-free. Or send check or money 
order plus $2.50 shipping and insurance. Add another $2.00 for 
air delivery. ND residents add 4% tax. Write for a free subscription 
to our catalog of timepieces and hi-tech items. 


107 Roberts St., Dept. PS-2 
On lhe Kun Р.О. Box 67, Fargo, ND 58107 


Telephone (701) 232-9400 


ШЧ CASIO 0425 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? 
POPULAR SCIENCE, 3 


Send it (with Social Security No.) to Car Care, 
Madison Ave., New York, N.Y. 10017. We'll pay 


$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


Transmission warning 


When doing an automatic-transmis- 
sion filter and oil change, use extreme 
care. Failure to reinstall a valve, gas- 
ket, or O-ring could result in early 
transmission failure. During removal 
of the filter’s retaining screws or clip, 
hold the filter in place with one hand, 
then slowly lower the filter, paying 


 PARKING-BRAKE- 
LEVER | 


_ ASSEMBLY д $ /connector- 


^ САВЕ МЕМ 


Parking-brake adjustment 


Jack and support the vehicle. Place 
the shift lever in neutral, then move 
the brake lever or pedal to half its full 
travel. Try to rotate the tires with two 
hands. If you can't turn the wheels, 
the adjustment is correct. If the tires 
rotate, turn the adjustment nut until 
they lock. (Check for drag when the 
brake mechanism is released.) 


close attention to any components or 
gaskets held in place by the filter, Al- 
ways use a new filter gasket and 
O-ring. (A dab of transmission oil will 
hold the gasket in place.) Transmis- 
sion oil and filters on vehicles in se- 
vere service should be changed at 
15,000 miles or sooner. 


| PIVOT BODY 


SPLINED SHAFT DRILL HOLE 


AND INSERT PIN 


Wiper trick 


Removing a wiper drive assembly to 
replace a damaged wiper pivot shaft 
is tough and expensive. Here's a trick 
that may save you the trouble: Drill a 
small hole through the wiper's splined 
collar and pivot shaft. Insert a pin (a 
small brad works well) through the 
hole. Use caution when drilling the 
collar—it's usually fragile. 


Spark-plug tip 


Ideally, spark plugs should be tight- 
ened with a torque wrench. But it’s 
often impossible to snake a torque 
wrench into position. Use this rule of 
thumb: On gasket-seated plugs, thread 
| the plug in by hand, then tighten “4 
| turn. Tighten taper-seated plugs Ив 
turn past finger tight. 


а AND 
iiss ы BAR 


Vibration-damper removal 


Applying muscle to a vibration-damp- | 


er pulley bolt just rotates the engine 
without removing the bolt. To remove 
it, try this: Position a socket and 
breaker bar on the pulley’s bolt. Allow 
the bar to rest on the frame. Carefully 
bump the starter to loosen the pulley 
bolt. (Disconnect the ignition wires to 
prevent the engine from starting.) 


| 
The Garden Way Reel Mower cuts 
| 
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| 


($14. 


OUR WAY OF SAYING 
| WELCOME ТО CLOCK-MAKING 
Klockit's colorful new Sports Clock Kits can 
| turn every sports enthusiast into a clock 
i maker! Kits go together in just minutes. Each 1 
| includes 6" acrylic dial, our super accurate 
| American made movement—with ап uncon- 
| ditional 3-year warranty—plus hands and 
|, 1 hardware. $4.95 includes postage and hand- 
| ling, our color catalog and ''Clockmaking 
| ideas" pamphlet. Hurry...offer expires 
| February 28, 1986! 
| 
| 
| 


DANTIQUE CAR CLOCK OBASEBALL CLOCK 
OBOWLING CLOCK 
OSAILING CLOCK 


087 es 


Credit Card No. 


OFISHING CLOCK 
OFOOTBALL CLOCK 


, Address 


Exp. Date 
| City State, Xp 


Zip 

| K T К ЕТ DEPT. PS26 Р.О. Вох 629 Lake Geneva, WI 53147 

| АПЛ АЕ, CALL TOLL FREE 1-800-KLOCKIT (556-2548) 
Phone Hours Mon.-Fri. 8-8, Sat. 8-4 (CST) 
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Re-Discover the Reel! 


„for lawn quality and beauty far better than 
even the best rotary mower! 


n Now from Garden Way- * | etd 
makers of the famous TROY- Bir 

DNI professional ши = 
quality, self-propelled "ма 
Reel Mower that’s 
perfect for home- 
owners who want 
a superior qual- 
ity lawn! 


Send today for FREE 

details and Introductory Savings 
quem cmm m ee ee ee ee Уи 1 
Garden Way Mfg. Со., Dept. A248 316; 
102nd St. and 9th Ave., Troy, NY 12180 


O YES! Please send me complete details 
on the Garden Way Reel Mower, including 
prices and special limited-time savings. 


grass cleanly with scissor-action, leaving a 
smooth, green, healthy appearance. 


| I 


NOY 


) 


Rotary mowers cut with “Whipping” 
action, which tends to rip and tear grass, 
causing tips of grass to become jagged and 
brown. 
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City 


State re o 
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It’s Your Turn 


TO Get Rich! 


| Became A Millionaire In 36 Months, You May Do Better! 


My name is Adam J. Lear and | have been in 
business for myself for the past thirty six mon- 
ths. My income for the past year was over 
$1,200,000.00 and | would like to show you how | 
made it. 


But first, why am I doing this for you? 


Simple, one and a half million dollars is 
about all one person and his family can make in 
one year, after that it takes several employees, 
your own office building, and over 40 hours a 
week of hard work. | am not willing to do that. 

Besides in the last thirty six months | have 
been able to earn over three million dollars by 
applying the information you will find in “It's 
Your Turn To Get Rich." And out of the 
$3,000,000.00, | have been able to put away a 
sizeable nest egg for myself and my family. One 
that can produce a retirement income of up to 
$100,000.00 dollars a year (tax free) for the rest 
of our lives. How much money does one family 
need anyway? 

Listen to me for just a minute. If you need to 
start making big money next month, up to 
$100,000 or better, then your turn to get rich is 
NOW. It has often been said that anything is 
easy to do once you know how. And this is 
especially true of making money, because 
becoming wealthy is really knowing how to spot 
just one "unique" money-making opportunity in 
your lifetime, and knowing how to take advan- 
tage of it. That is what I am going to show you 
how to do. 


If you are serious about becoming wealthy, 
then order “It’s Your Turn To Get Rich!" TODAY! 
In it you will find how | built a million dollar in- 
come from nothing. | will also show you that | 
know what it's like to struggle to survive, to find 
yourself financially trapped, and how to fight 
your way out by capitalizing on a well kept 
secret opportunity. 


Let Me Give You A Small Sample of What 
"It's Your Turn To Get Rich" Will Do For You. 

If you need $25,000 Quickly, on page 94, | 
will give you the inside secret of how | pocketed 
Twenty-Five Thousand Dollars in thirty days 
when | first started three years ago. Or if you 
need money sooner than that, to maybe pay off 
some overdue bills this month, | will show you 
how to make up to $10,000 in one day by using 
the secret information on page forty four. 


Let me jog your memory for a moment! Was 
it last week, or was it last month, when you 
desperately needed just a few hundred dollars, 
maybe it was a thousand, to meet your overdue 
bills that month. Recall how you worried and 
worried how you were going to raise the money, 
You tried borrowing it, but no one would lend it 
to you. Then you thought of getting a part-time 
job for the next two months. Remember how you 
searched and searched the classified ads for 


Take The 24 Hour Test.... 


Place your order “Today!” 

Try one of my secrets described in "It's 
Your Turn To Get Rich" the first afternoon. 
Perhaps start with the closely guarded infor- 
mation on page 44. Put it into operation for 
24-hours. Mark down the exact time you 
started it, “or your records only," and at the 
end of 24-hours if you haven't made $10,000 
Dollars send the materials back and I'll give 
you your money back. 

It's that simple. No Proof! No Questions Asked! 
Just A Complete and prompt refund. 


employment, and in every classified ad you were 
either over qualified or you would be too embar- 
rassed if some of your friends saw you working 
such a low paying job. 

That's All Going to Change Now! No more 
searching the classified ads for you. Try "It's 
Your Turn To Get Rich" and | guarantee that 
your life will change. 
| Promise You Won't Be Disappointed! 

But before | go on. Let me share with you a 
couple of statements | wish someone would 
have pounded into my thick head about five 
years ago. 

If you need help "Right Now" this very 
minute, then | want to help you, but for the life of 
me, | would like to know, when are you going to 
say, "Enough is enough"? When are you going 
to stop wasting your precious time, working for 
someone else? “Will it be next week or next 
year?" Don't get me wrong. | am not trying to in- 
sult you, nor do | want you to quit your job if you 
are happy with it. All | am trying to tell you is 
that, every day, brings new opportunities. Some 
good and some bad. Things may get better for 
you next week, without "It's Your Turn To Get 
Rich", then again they may not. 

But if things don't get better for you and 
you decide to give "It's Your Turn To Get Rich" a 
try, | promise to show you an exciting and dif- 
ferent way to make money that you have never 
seen before. It's an “Entirely Different Ap- 
proach" to making big money that I think will 
take this country by storm in the next twelve 
months. 

But first let me ease your mind. If you are 
somewhat skeptical, and believe me | certainly 
was when | first started out, then let me try to 
ease your mind a bit. | know you've probably 
tried all the money-making methods on the 
market. And you've probably read all the books 
offered about making big money from New York, 
to California. 

| have too. | have sent for more money- 
making methods than | care to count. All with 
the same results. Nothing! 

Now Here's What You Are Going 
To Receive From Me! 

"It's Your Turn To Get Rich" will help you. It 

is designed to help you make money next week! 
Let Me Further Assure You By Saying: | am Not 
going to send you some crummy looking 
booklet, typed on someone's home typewriter. 
What you are going to receive is a fantastic 
“Supercharged” money maker. In a handsome 
160 page publication that is completely design- 
ed by a professional publisher, with a full color 
cover. There are 160 pages altogether, about 130 
pages of text and about 30 pages of exhibits, 
pictures and illustrations. There are charts, start 
on a shoe-string budgets, detailed operating in- 
structions, and all kinds of hard-to-find secret 
business information. 
Let me level with you. | know you don't know me 
personally, but for the sake of all that money 
that you might be able to make in the next 
twelve months, up to one million dollars, | 
strongly suggest that you order now. 

If you do. You will find that the information | 
will be sending you has never been revealed 
before in any book, newspaper, or magazine." 

In addition, you will find there is: 

"No Investing in the stock market.” 

"No pyramid or chain letter schemes." 

"No door to door or telephone selling." 

"And No Real Estate to buy or sell." 

Stop! Before we go on, let me make this point 
clear! 

Money is Not the most important thing in 
my life now. My Happiness is! And here's what 
happiness may do for you. | can't promise your 
days will always be this pleasant, but wouldn't it 


be nice to start your day like this..... As you step 
out your front door, in your blue jeans, a smile of 
happiness dances across your face. “Which car 
should | choose to drive today? The brand new 
$65,000 Ferrari Sports Car, the $42,000 
Mercedes Sedan or will it be the $27,000 Custom 
Chevy Van?" You choose the Ferrari (the 
fastest) because you feel like moving fast today. 
The time is 11:00 AM. Time to stop by your 
beautifully furnished office. As you check in you 
ask your personal secretary to run to the bank 
and cash a $1,000 check from your private ac- 
count. It's a great feeling having a thousand 
dollars cash in your pocket at all times. 
“Whoops it's almost 12:30," time to stop by and 
have lunch with a few friends, and then perhaps 
play a game of tennis or just spend the rest of 
the day relaxing around your yacht. 

| know. | know. You may not live near the 
ocean! That's OK, you can operate "It's Your 
Turn To Get Rich" from any part of the country. 
Why not move to a more enjoyable climate? 


Wouldn't it be nicer for you to enjoy life this 
way, instead of having to worry about a boss 
who is going to chew-you-out if you're a few 
minutes late for work tomorrow. Wouldn't it be 
nicer, not having to worry where you are going to 
get the money to fix your car if it breaks down 
next week. Of course it would. 

Let me let you in on a little secret, if you 
haven't already guessed. | haven't been rich all 
my life. In fact, | started out very poor and 
believe me | know what it's like to have your only 
car break down, with no money to fix it. | know 
what it's like to worry about car payments you 
can't meet. Credit-Card charges you can't pay. A 
boss that you live in fear of, and the constant 
threat of recessions or layoffs. Boy, do | know. 
l've been there. | also know what it's like to be 
fired for no apparent reason, spend every cent 
you have in the world just to keep food on the 
table, and see your dreams of a better life go up 
in smoke. 

"Stop and think for a moment." How long can 
you last without your job if you get layed-off 
next Friday? Two weeks or is it three? 

How much money do you have in the bank, right 
now, today, $500, $1,000, or $50,000! 

Don't Let Someone Else Control Your Life. Do 
something about it Today. 

BUT WAIT! Before you order | must ask you 
to listen to this. | know you have never heard of 
Adam Lear. And right now you're probably think- 
ing; "Sure, his methods may have worked for 
Adam Lear, but he's one in a million, the excep- 
tion; he got lucky." 

Well, you're wrong. | had no special educa- 
tion or business training. And I'm willing to bet 
your luck is better than mine. In fact, years ago, | 
used to think the way you may be thinking right 
now. Only the one-in-a-million guy could make it 
big; only the exception could beat the daily rat 
race. 

Listen Closely! | know you don't know me, 
but did you ever stop to think there are hun- 
dreds, maybe thousands, of people like me, 
making $250,000 to One Million Dollars a year 
who don't reach the front pages of the 
newspaper. Did you ever stop to think that we 
don't want the publicity or celebrity status? 
Let me give you an example of what | mean: 
Have you ever heard of Mr. J. T. Brown of 
Westbury, New York? Well, he made over 
$2,300,000 last year following a simple, but en- 
joyable, money making program. How about Mr. 
Robert Major of Suncook, New Hampshire? His 
creative money making program took many peo- 
ple by surprise. Not many of his friends thought 
he would make it. But, he did. His income was 
$250,000 at the end of eleven months. Or have 
you heard of Mr. Ronald Halmi, self-made 


millionaire, of New York City who made 
$2,840,000 last year? Some people thought he 
was too lazy to become rich, Others didn't give 
him more than two months on his own; without a 
weekly paycheck. He proved them all wrong, he 
succeeded despite what everyone said about 
him. 

These self-made millionaires probably 
didn't start out with any more money than you 
may have in the bank right now. They didn't have 
exceptional luck either. They just said to 
themselves, “It’s time. It's time to take action 
now! We're not going to wait until we are 
unemployed, and flat broke. We're going to 
make our fortune now, before it's too late." 
You Too, could start on your way to your fortune. 
If you do something about it now, not next week, 
or next month. But Now! Order "It's Your Turn 
To Get Rich" today, and let me prove to you how 
enjoyable my program can make your life. Send 
$12.95 for your copy of "It's Your Turn To Get 
Rich!" this very day and | will show you how to 
do achieve success like you never thought 
possible. 

But, before | go any further. Let me clear up any 
possible misunderstanding you may have. 

| didn't write "It's Your Turn To Get Rich" and 
then expect to make my fortune. | made my for- 
tune before | wrote the first word in "It's Your 
Turn To Get Rich!" In fact, while we're on the 
subject, the year before | wrote "It's Your Turn 
‘To Get Rich!" | made $1,000,000 dollars. The 
year before that | made $800,000. It's all 
Documented!. 

The amount of money | made in the last thir- 
ty six months is documented and can be backed 
up with bank records and financial statements 
from my Certified Public Accountants: Callaway, 
Inc., of Vienna, Virginia. 

To put it as sincerely as possible— the 
plain truth is— that nearly anyone can acquire 
the same money-making skills that | used to 
build a fortune almost literally overnight. 

Then again, you may do better. 
Here Is An Example Of What My Plans Can Do! 
My Bank Deposits For The Past 12 months: 


Decanmbat: Ве $93,444.23 
JARDA ныннан T ЫТЫ ШЫ $125,331.25 
February ......... eA eel Ce $135,221.40 
MEE uua uai eti E e ae ИН $110,586.55 
ADHI ола TRE ir Nati $76,556.76 
MEL o ciem CH н EPI т $75,400.00 
МИНЕ АО TE E Om MMC ee $90,229.00 
Ро I RC SORA NC НЕ $90,773.43 
PUB ЖЕРДИК С rna Here ЕГЕТЕ Үр ixi ead $83,765.90 
September .................. КАЕРИ НАДААР EUR RIS KR КЫН $109,389.70 
October auno ВИНА $106,705.35 
Novemb... uc ананан кз $125,474.53 


These are true facts. You can believe them 
or not. It's your choice. But I'll tell you this, | 
didn’t have a lot of money to start with, and 
that’s why | designed “It’s Your Turn To Get 
Rich” with the average American in mind. | 
wanted anyone with no special education, and 
even no business training, to be able to start 
producing Big money immediately. 

Don’t Delay! Don’t Let This Opportunity Slip By 
You! To let this opportunity slip by you would be 
a shame. If you turn this page without ordering, 
the opportunity may not be available to you 
again. (If you are saying to yourself. "I like this 
program, but ГИ wait until tomorrow morning to 
order." Don't do it. Order now. You'll forget, and 
| don't want you to miss out on a once in a life 
time opportunity.) But most important of all, you 
may never know how great it feels having 
$50,000 dollars in the bank any time you need it 


Bonus Chapter... 


lf you like staying at home and 
watching TV Shows? Then starting on page | 
105 | am going to give you a new and easy | 
way to make up to $75,000 Dollars. Starting 
with as little as $25. (That's right. It's not a 
misprint. | said starting with $25 and making 
up to $75,000.) This is not a joke. Listen to 
me. There are hundreds of men and women 
operating this program this very day, and the 


marvelous part is that very few people, out- 
side of this select group, have ever heard 
about it. Believe me, | just wish someone 
would have shown this to me four or five 
years ago. It's Fantastic. But, you just got to 
see it to believe it. It's Yours Free When you 
place your order for “It's Your Turn To Get Rich!" 


for emergencies. You may never know what it's 
like owning new luxury automobiles. You may 
always wonder what it's like owning a home 
worth over $650,000 dollars in perhaps the best 
neighborhood in your hometown. Why don't you 
place your order for "It's Your Turn To Get 
Rich!" right now before you forget! 

“What if | don't like it?" You Can Return it! 

l'! Give You A Full 90 Day Money-Back 
Guarantee. If at any time after receiving "It's 
Your Turn To Get Rich!" you want to return it, for 
any reason, do so. I will immediately refund your 
$12.95 along with my appreciation and highest 
regards for you, for at least having given it a try. 
There will be No questions asked! No hassles! 
No delays! Just a cheerful and prompt refund. 

In fact, if you feel a little uncertain about 

mailing a check to someone you don't know, you 
can: Postdate Your Check For 30 Days From 
Now. That way | can't cash your $12.95 check or 
money-order for 30 days after you get my 
materials. Use my methods in "It's Your Turn To 
Get Rich!" during that time. Then, if you don't 
think it's right for you, just send the materials 
back. And I'll return The Same Check You Sent 
Me ----Uncashed. 
Take the time “Right Now". Pick up your pen. 
Fill out the Express''Order Form", and mail it in 
Today! In a few days time you will have "It's 
Your Turn To Get Rich!" in your hands. Use the 
information and start making big money with my 
Money-Making secrets. | think you'll see very 
quickly that it's everything | say it is and just by 
following the guidance it offers, you'll begin to 
realize your dreams of success as soon as next 
week. “Or you can order by phone." 

Either way, | will give your order immediate 
attention the moment it arrives. And your copy 
of "It's Your Turn To Get Rich!" will go into the 
mail that very afternoon. 


This Offer carries a full Money-Back Guarantee. 
My Office phone number is (703) 450-4780. 
All ORDERS ARE MAILED OUT THE SAME DAY 
© Adam J. Lear 1986 


To Order By Phone Call Toll-Free 
1-800-528-6050 Ext. 217 


= 


Charge your order to: American Express — 
Mastercard — Visa. 24 hours a day. 7 days a 
week. “Operators on duty Sundays Too.” 
Note: Operators can only take orders. Thank You. 
— = our Express Order Form == == == os 
Adam J. Lear 
i 100 Glenn Drive 
Dept. AA-3, P.O. Box 139 
I Sterling, Virginia 22170 
Dear Adam, please RUSH me my program } 
| titled: “It's Your Turn To Get Rich!" only with 
| the understanding that | have a full 90 days tol 
test your methods. If | am not completely J 
Satisfied, for any reason, | may simply return 
“It's Your Turn To Get Rich" and you will im- | 
mediately refund the full purchase to me. 
| What's more, | can postdate my check for thir. Î 
| ty days. On that basis here is $12.95. 


| Name 


1 
| Address 


i City 
iln a ım د ج‎ 
| Note: Because of the weight of the package | will bel 
i sending you, please add $1 (in cash) for postage and 
| handling. Thank You! 


Wordless Workshop 


By ROY DOTY 


$50 to Gary Clark of Eaton Rapids, Mich., for this idea. Send yours 
iwith Social Security No.) to Wordless, POPULAR SCIENCE, 380 Madison 
Ave., New York, M.Y. 10017. Only purch 


ased ideas can be acknowledged. 
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122 | POPULAR SCIENCE 


Call 1-800-533-5545 today and... 


Log ‘Splitter I Parts | 


11 Gpm2 Stage Pump, #1012........ $ 82.95 
13 брт 2 Stage Pump, #1053.......... 119.95 
EUM 16Gpm2 Stage Pump, #1056.......... 124.95 


Generators 


Standard 4-Way Control Valve, #2010 $$46.50 4000 Watt, 8 hp. Brigs. 33 amps @ 120 volts, 16.6 
Auto Detent Valve, #2020................ $47.50 amps @ 240 volts, List $1009.00, Item# 16402 

| 4x24x2" Welded Cyl., #902424...... $99.95 $409.95 
| 5x24x2" Tie Rod Cyl., #909524....$189.95 4000 Watt, w/elec. start, List $1143.. Items 16403 
Much More in Stock at Low Discount Prices! $474.95 


Heavy Duty Log Splitters 5000 Watt, 11 hp. Briggs, 42 amps @ 120 volts, 21 


8 Ton Electric, 110 volt, 1110..54 59.00 | t | amps @ 240 volts, List $174.00. Нет# 16404 


12 Ton Splitter, #1125.............. $689.00 ieu № $579.95 


| gE. зб а ые — i 5000 Watt, w/elec. start. List $1299. ltem# 16405 
$729.00 f aes | 


16 Ton Model, #1134............... | $679 95 
24 Ton, Low Profile, #1142......8 1199.00 Yea p^ — щын | (1 Year Warranty on Above Generators) 
(some assembly required) B ЕЕЕ "c | ——— EUN 


oes 


| Parts Washer 


3"2 gallon table top parts 
washer & deqreaser. 
Heavy duty 18 gauge 
construction. 110V, 200 


Utility Trailer Kit? 


Complete road ready kit. Easy assembly with hadik 
tools. Load capacity 1060 Ibs. Bed size 40" x 48". 
Includes fenders. List $279.00, Items 12542 


Engines (will ship ist states for $30.00) Gph pump is abrasive 

Horizontal resistant. Self closing 

5 Hp. Tecumseh %4" shaft, #6051......... $129.95 | cover in case of fire. | 
5 Hp. Briggs, %” shaft, #6052.............. $141.95 Meets QSHA: тедшге | 

8 Hp. Tecumseh, cast iron sleeve, 6081.$192.95 iden ia 25 Ibs. $88 95 
B Hp. Briggs, 1" shaft, #6080.............. $222.95 "= м 


10 Hp. Tecumseh, cast iron sleeve, 6010 $232.95 
10Hp. Tecumseh, elec. start, #60101...$289.95 
3-20 Hp. Horizontal & Vertical engines available at 
SUPER LOW DISCOUNT PRICES! 


Trai ler Parts 
High speed hub & spindle set, 2000 Ib. capacity. 4" 
| bolt circle, 4 hole, 2 hubs & 2 spindles, dust caps, 
| tapered bearings, lug bolts & cotter pins $37.50/set 


Heavy Duty Tarp Sale 


Ж Lowest Prices Ever ж 
Our Tarps are TOUGH! Up to 12 Mil 
Thick, Not 6 Mil Like So Many Others 


ltam# Size Price 
ь 1770 &xB& $ 2.40 
»1771 8' x 10' 4.45 
1772 10'х12' 2.55 
-< 1773 12x16 9.00 
| Strong rot, rust & 1774 17x20 11.00 
mildew proof poly- 1775 16x20 17.95 


High speed trailer wheels & tires. Fits all 4 hole boat 
& snowmobile trailers. 

Item3t Size Ply Cap. Sale tire only 
1211 480х8 4 590105. $19.95 $15.95 
1212 570x8 4 715 lbs. $29.95 $24.95 
1216 480x12 4 TBO 165. $32.95 $24.95 


Clings to any magnetic ^ 
iron or steel surface. 
Provides heat for pipes, 
pumps, engine oil pans & 
many other uses. Ship 


Trailer springs, 134" wide w/eye center of 2514" 
ZA | Items Capacity Springs Leafs Sale 


Wt. 1 Ib, List $25.00, < 1250 1000165. 2 2 $22.00/pr. ethylene tarps with 1776 20x30 29.95 
! ъа 1251 2000 Ibs. 2 3 24.00/pr. brass plated grom- 1777  30'x40 49.95 
кы $1 5. 50 ч pc 1252 3000 Ibs. 2 3 27.00/pr. mets every 3 ft. 1778 30x50 59.95 


Sizes list are cut size 1779 30х60 69.95 


Single Spring Set Shackle, Items 1255..$9.50/pr. 


Northern 
Hydraulics]: 


[К uec ки et ти ши ши ee ee ши ee ET 


i Order Toll Free 1-800-533-5545 


Send fora Free catalog or include $6.00 апа receive your Я 


801 East Cliff JIN vc 1 219, Burnsville, Mn 55337 Northern 
Call our order dept. at 1-800-533-5545 Hydraulics Name 
In Mn call 612-894-8310 801 East Cliff Rd. Address 
(after hours call 1-800-328-5727 Ext.# 5) Box 1219 Cit 
| Burnsville, Мп 
Sale Expires — падае Oren - ? 55337 is 
onday- Thursday Bam- pm Dept.# 1 3926 State = Zip. 


February 28 Fridays Bam-6pm, Saturdays 8am-5pm 
1985 We Ship UPS, Bus or Truck 


Please Rush Me My FREE Discount Catalog! 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, М.Ү. 10017 


NOW! Get i in on the PROFITS in 


Work part time, full time — 
right at home — we help 
you every step of the way. 
No doubt about it... as a small engine 
pro, you can cash in on the huge de- 
mand for qualified men in one of Amer- , 
ica's fastest growing industries. You'll &.. * 
be able to command top hourly rates of fion" Ш \ 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


‘Professional Tools and Eugen PLUS 4 hp Engine 
All YOURS TO KEEP. . Мо Extra Cost. 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
cant go wrong, and with our famous ‘learn- -by-doing: 
method үп get practical ‘hands-on’ experience. 


i i — —— el 


| Kansas City, Mo. 64111 


[3 YES, please send me the FREE booklet that gives full de- 
| tails about starting my own business in Small Engine Repair 
| I understand there is No Obligation and that No Salesman will 
* call on me 


| NAME Е 
р 


l city 


а Мына Мн — — سد‎ — a—  — تھ‎ — 


HOW TO FIND 
GOLD NUGGETS 


Finding gold nuggets or coins is now made easy with 
a new patented gold finding detector. Before with 
other detectors it was virtually impossible because 
of interference from black sand. This new detector 
is unaffected by black sand and can detect pinhead 
size gold nuggets at great range. Its maximum range 
is 17 feet. Free catalog. 


GARDINER ELECTRONICS 
Dept. 49» 4729 N. 7th Ave. * Phoenix, AZ 85013 


Complete Satellite Listings | 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all o! others 


FO RTU NA, CA 95540 


P.O. BOX 308H0301 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and сиг your 
own lumber. Catalog, $6. 


Timberline Geodesics, Inc. = Р-2 


2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


® Кеуйпаег. — эр 70 в 


8 
times to locate keys 
attached to 8 Bast n 


Ш sec. be loud chirps. $16. 70. Check, MC. or 
Ш VISA (#, exp. date, sig.). CA residents add 
fi sales tax. Satisfaction or money back. 
M.A. Bedol Catalogue 
1769 сло Dr., Dept. Р526 
Pa A, 91754 


8-3043 Free catalogue 
о неба dits met 


WASHBOARD: 


= PORTABLE PARTS 
WASHER 


Ideal for: Auto = Cycles а Off-Road 
Vehicles = Tools = Industrial Equipt. 
Includes: Solvent Storage Tank Parts 
Rinse Tank a Pistol Grip Pump Sprayer 
a Parts Drain Basket = Storage cover = 
oa 5 Book (Spanish-English) 


| mm کح‎ Regular Price $59.95 $39. 95 PPD 
Telephone orders: 


1-800-372-0222 


Compact - 
Safer Storage of 
Cleaning Solvents 


Special Price 


Write: The Washboard 


PO Box 9021 
South EI Monte, CA 91733 


Ej 10 X 20 Ft. Covers 
| For Carse Trucks» Boats 


Send 3 $1 lor brochure & fabric sample to: 


AMERICKT 9 Dal. PS*H.3018 Nevada* Spokane, WA 99207 
т (509) 4564-9223 


| We have a complete line of low cost, quality 


California: (81 8) 350-0515 


Extra width iin men who need it. in excellent „ 
variety, styling and == Available 
E CATALOG 


only through our FR 
Send for it! 


ANYWHERE! 


HITCHCOCK SHOES, INC. 
Dept. 46A . Hingham. MA 02043 


DON'T 
| MISS | 


Astronomical Telescope kits & accessories. 

Build it yourself and SAVE $$$. Write NOW 

for FREE information and we'll also include 
facts about HALLEY'S COMET. 


|] 
OPTICAL CONCEPTS CORP. Dept. PS 2 
| R.D. 2. BOX 2073, FLEETWOOD. PA 18522 


SAVE ON | 
SAW BLADES! E 


You could pay 50% more and not get 
better blades. Band, scroll and fret, — 
jewelers, Spiral, coping. mini-hack, carbide tipped circular. 
Excellent quality and prices. Send for free catalogs. 
T THE OLSON SAW COMPANY 
Dept. 3, Bethel, CT 06801 


DO-IT- 
YOURSELF KITS 
| BUILD YOUR OWN pa CLOCK | 


sprees $ 
Under 


(including movement and dial) 
e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
e Heirloom quality 

e Factory direct prices 
e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 

e No woodworking 
experience 
necessary 


WRITE FOR 
FREE COLOR 
CATALOG 


CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. 1824. Emperor Industrial Park 
Fairhope, Alabama 36532 е Phone 1-205-928-2316 
1 am interested in Û Do-It- Yourself Kits 
О Finished Clocks 
Name 
Street 
City 


State _ Zn.  — 


(please print) 


Your 
brain 

works 3 times 
as fast as your 
fingers cc can write! That's where the 
Calculator comes in — you can go 
three times as fast with your machine 
doing the dirty work. 

It's easier and more interesting ‚ And 

оц] understand it better when it's fun. 
(t you haven't yet tried out a modern 
scientific-statistical calculator, you're in 
for a pleasant surprise — see below!) 


WHY MATH? To get a promotion or a new 
job. Just to hang on to that job you've got. 
To quicken your mind. To understand this 
world you live in. To impress people. Just 
for some fun you'll feel good about. (Read 
those letters below to see how it has 
worked for others.) 

Do it at home... You can start right 
away and go asíast as you like! Put it aside 
while you're busy with something else — 
in short, sef your own расе! 

Lots of us like to avoid being com- 
pared with the other members of a class 
— we like to set our own standards. Too, 
we like to save the time and expense of 
going to a school or seminar. (Best of all, 
the rent is already paid so it's a lot 
cheaper to study at home — read оп!) 

Let's be honest. You wouldn'texpect 
to learn to play baseball or chess by 
watching an expert do it. Math isthe same 
— you'll need to do some work. BUT — 
with my calculator method, you'll see it's 
a whole new ball game! 


THIS METHOD IS FRIENDLY! You can 
use it on your own. You follow interesting 
examples step-by-step with calculator 
keystrokes — instead of algebra. 

Let me introduce myself — I'm Dr. 
George McCarty and I teach at the Uni- 
versity of California. Tens of thousands 
of people like yourself have already used 
my quidebook to teach themselves cal- 
culus. Recently I have teamed up with 
another professor. We put those same 
tested and proven techniques to work for 
you in a new Statistics Guidebook. 

Even if you've had trouble with 
math, this method will work for you. 
Choose the one you want to learn, 
calculus or statistics (or both) 
and start today! 

As pennywise Ben Franklin said, 
"An investment in knowledge pays the 
best dividends." 


CHOOSE STATISTICS 
It's used everywhere — to set insurance 
rates and to assess a drug's effectiveness, 
to detect a crooked roulette wheel and to 
measure lightbulb lifetimes, to audit the 
books and to find your position at sea. 

People have always known that their 
experience was not a perfect guide to the 
future. Statistics shows us 
that uncertainty is not 
only inevitable but 
it itself is measurable. 

You'll find out about 
this in my guidebook. 
You'll read informal ex- 
planations with detailed cal- 
culations for topics like "confidence 
intervals" and "contingency tables." 
YOU'LL BE DOING Inference and Hypothesis 
Testing, the Chi-Square Distribution, ANOVA, 
Regression and Correlation, Non-Parametric 
Methods — they're all here. 

SUPPOSE YOU HAVE ALREADY STUDIED 
STATISTICS. You'll use Quick-Reference Guides 
to go straight to a topic you want to refresh yourself 
on — then get righ!-now answers in your own lield, 
business, biology, science, psychology, education. 

The Guidebook is guaranteed to 
work with any calculator or computer. If 
you would like to start out with a fancy 
new machine, order my Statistics Kit 
which includes the guidebook | 
and а ТІ-35 calculator 
which finds means апа 
standard deviations at the 
touch of a button. It has an 
LCD display, 1000 hour batteries 
— the works. 


PHONE MC or VISA ORDERS TO 
(800) 633-2252, Ext. 340 


See Stock Numbers on Coupon Below. 
LOOK AT WHAT USERS SAY... 


* Professor John Ball of Harvard College writes: ‘J 


wish I had had as good a calculus course." 


*5.C. McCluney, Ir. of Philadelphia writes: 
"With your book and a calculator the whole idea 
becomes clear in a moment, and is a MOST 
REFRESHING EXPERIENCE. " 


For AIR SHIPMENT add $3.00 per item 


| 

| 

i 

} 

| STATISTICS GUIDEBOOK KIT 
Order Stock No. 23 or No. 3g 
| Howmany? [ ]$14.95 $39.95 
| Handling/Shipping 1.00 2.00 
| Tax (within Calif.) .90 2.40 
| TOTAL 

CALCULUS GUIDEBOOK KIT 
і Order Stock No. 6g or Мо, 75 
| Howmany? [ ]$19.95 [1944.95 
| Handling/Shipping 1.00 2.00 
| Tax (within Calif.) 1.20 2.70 
| TOTAL 

| 

| 


YES, I want to Тати зай fast sud easy with your new method. If Iam not more 
than satisfied I can return it for a quick refund. RUSH me the guidebook or com- 
plete kit I select below (kit contains the guidebook and a modern TI-35 calculator). 


LI Send FREE Catalog of books & calculators 


CALCULATOR MATH? 


CHOOSE CALCULUS 
The math of science and engineering — 
satellite orbits and compound interest, 


bacterial growth and 

radioactive decay, ; 

marginal profits апа / t as 

reaction rates. Й 
You'll find out 


about these concepts 
when you use the 
Calculus Kit. This Kit 
contains my guidebook and а TI-35 
calculator which finds log and trig values 
at the touch of a button. (It's modern, too, 
with LCDdisplay and 1000 hour batteries.) 
In the guidebook you'll learn both 

differential calculus and integral cal- 
culus — even differential equations! 

NEED TO EVALUATE functions, areas, 
volumes — solve equations — use curves, trig, 
polar coordinates — find limits for sequences and 
series? It's all here! 

If you're in the biological, social or physical 
sciences, you'll be doing Bessel functions, carbon 
dating, Gompertz' growth curves, half- life, future 
value, marginal costs, motion, cooling, proba- 
bility, pressure — and plenty more. 

Important numerical algorithms are here, too: 
rational and Padd approximation, bracketing, 
continued fractions, Euler's method, Heun's 
method, iteration functions, Newton's method, 
predictor-corrector, successive substitutions, 
Simpson's method and synthetic division. 

If you already have a scientific 


, calculator, you can get just the Calculus 


Guidebook. 


P.S. — YOU CAN DO IT! I'm certain 
I can show you this easy way to success 
with math, so I guarantee it to you 
unconditionally — if you are not satisfied 
just send it back for a prompt refund! 


Professor H. I. Freedman of the U. of 

Alberta, states: "There can be no question as to 
the usefulness of this book...lots of exercises... 
very clearly written...easy reading." 


*Tektronix Engineer Bill Templeton says, 
"Ihe best, most clearly written book I have seen for 
improving your math skills." 


_TAX DEDUCTIBLE F OR PROFESSIONALS 


Enclosed is U Check, O M.O.; or charge 
my MC/VISA... 


exp.. 


Card ў 
Name 
Address 
City 
State, Zip 


OUTSIDE USA, surface shipping is $2.00 per 
book or $5. 00 per kit. Air shipment is $5.00 per 
book or $10.00 per kit. U.S. FUNDS PLEASE. 


EduCALC Publications 
27953 Cabot Road à 
South Laguna, CA 92677 a 


the #1 Club for Today's 


Bestseller ! — 


COM MPLETI 


, Woodvo 


5960. $27.95 


(counts as 2) 


PULAR SCIENCE BOOK. CLUB — the *1 book club for today's 
Miis OSE атса v you to take your pick of the best new, 
hard-to-find handyman books published today. Take any 3 for just 
а < $4.95! Values up to $95.85! Nearly 50 books to choose from! 

B ot дай : te Е” са As а Club member, you get first choice of today’s best new, 

| "eme = = hard-to-find handyman books: Quality Books from the top 

| how-to publishers...Authoritative books by master builders, 

я 194. $32.95 woodworkers, home craftsmen, construction experts...Clear 

(counts as 2) show-how books illustrated with Step Dy step photos, draw- 
ings...everything you need to do it yourself and do it right! 


You always choose from cream-of-the-crop homeowner- 
handyman books on every important do-it-yourself subject: 
Home Repair & Improvement, Woodworking, Furniture Build- 
ing, House Building, Wiring, Plumbing, Masonry, Cars & Car Re- 
pair, Energy Savers, Home Remodeling...and much more. Club 
members may also select original custom-written "Popular Sci- 
ence Books" (see titles with ж). Each written оп an important 
do-it-yourself subject...each published specifically for PSBC 
and otfered nowhere еше at Club discount! 
| NO-RISK GUARAN : If not completely satisfied with your 
| three joining selections, after 10 days' free trial examination at 
^^ home, simply return the books at our expense and Ine mem- 
P bership will be cancelled. Whatever you decide, the Shop Guide 
is yours to keep FREE! 
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CONBETRUCTING A МАНТАН САМА 


SEPTIC 
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* 176. $24.95 5862. $24.95 5738. $13.95 6002. $14.95 5838. $25.95 5863. $26.95 5993. $17.95 5569. $17.95 
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TO GET YOUR BOOKS, MAIL ATTACHED CARD TODAY! If card is missing, write to: | 


Do-It-Yourselfers! 


with NO-RISK Free Trial Membership 
in POPULAR SCIENCE BOOK CLUB 


You simply agree to buy p two more repoa selections 
or alternates at regular Club prices within a year. 


„== 


пагар ез БЕ 
TALWORKING 
m THE HOME SHOP 


E.F.LINDSLEY 


t dd Аш Sey a ДАУ 


г 109. $15.00 178. $29.95 


— you join 
POPULAR SCIENCE 20-IN-ONE SHOP GUIDE 


"TT! This handy shop 
— : B Ж س س ا‎ ТЕ uide measures in 
HOW YOUR CLUB WORKS Ta Сол ا کی‎ replant 
e First, you choose any three do-it-yourself books shown here for just -i eee "ni 7 protractor, drill and 
$3.95 plus delivery and handling. Send no money now. Your books جو‎ ‚ңе سے‎ chisel grinding 
will be sent right away along with your FREE SHOP GUIDE. Р E Ak PHI gauge, bolt and 
e Then, about every four weeks (14 times a year). you'll receive a Club [ ES IBI Í screw sizer, bolthead 
Member's bulletin describing the coming new Main Selection and Al- Е Luar Pe PT | and penny пай mea- 
ternate Books also available. fin addition, up to 4 times a year, you may ie —— surer, more! 
receive selected mailings on seasonal and annual products of special | 
interest to the membership—many at ar an bargains!) If you want the 
Main Selection only, do nothing. It be sent automatically. If you 
don't want the Main Selection, or want an Alternate Book, or no books, 
simply indicate your wishes on the handy form that comes with the 
bulletin and return it by the date shown. 
You will always have at least 10 days in which to do this. But in the 
unlikely event that you don't have 10 days, and you receive an un- 
wanted selection, you may return it at our expense. Your only obliga- 
tion is to buy just two more selections or alternates at regular Club 
prices within a vear. After that, your membership may be cancelled 
by either you or the Club. 
^ Discounts! Club books are comparable in every way to the original 
publishers' editions, yet you may save up to 5095 and sometimes 
more on many special bargains offered each year in the Club. To be- 
come eligible for these bargains, mail the postage-free card today! 
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5930. $19.95 5607. $19.95 5852. $17.95 5853. $15.95 ж . $10. | . . * 113. $15.95 5522. $28.95 
(counts as 2) 
; AMERICAN SHAKERS 
PRACTICAL ME | wo THEIR FURNITURE xx — 
for Practical нике | 54 МЕ Чур Ў M 
BULONG” A 
COSTS - 
Et M 
5872. $21.95 5986. $22.95 5910. $19.95 5739. $17.9 95 5881. $16.95 * 042. $17.95 5857. $21.95 5831.$19.95 
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are Tech 
Picture book 
of mechanisms! 
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Melt Metal! 
Pour Custom castings! 


: 


Ж 


"NH QUALITY TOOLS 
CE AND REPLACEMENT PARTS 


Ая Peni 


® Save Up То 35% ОН Retail 

e Complete Line of Chainsaws and 
Brushcutters 

e Hard to Find Parts for Chainsaws, 
Lawnmowers and Small Engines 

e Hand and Shop Tools 

è Tablesaws and Bandsaws 

e Repair Manuals and Safety Equipment 

e Over 23 Years Experience 


Learn how you ean ro ни 
| ар Der DADA, ad p > n melt з b casa a ee 

in (oo " grocery sided Мызы ИКА d discs: 
shape Г, milling rad vidi pe н dd x | і п orn 


507 MECHANICAL MOVEMENTS 
You'll really enjoy this remarkable picture 
book from the late 1800's revealing the 
secrets of over 500 different mechanisms, 
from very simple to ingeniously complex! 
You'll find presses, steam engines, gears. 
clocks, mill machinery, and much, muci 
more! You get drawings and descriptive text! 
Great ideas for your next invention! Valuable 


: | more. Small book jam packed wi TEES “ns 
reference! Fun reading on a rainy afternoon! page paperback with valuable how-to! 72 Р 
Order а copy today! 128 page BAPE | Сагпо. 163 | SEND FOR OUR FREE CATALOG! 


Cat. no. 4252 $6.95 


NAME _ 


Hundreds of ADDRESS. 


Here are just a few of the hundreds of high e 1 
quality, unusual books you'll find іп | is "WT T" | CITY 


Lindsay's catalog. Write for a copy! MAL) 8 | 
WIND MILL SM d n а STATE... ZIP 
Winn MOTORS o ei L- MAIL TO: ZIP-PENN, DEPT. POS-02 
mma || Beg a | P.O. BOX 15129 
е [| 2c SACRAMENTO, CA 95851 


Tesla Coil Secrets ............. : 

Windmills and Windmotors .......$4,95 
Toolmaking 1905 .......... ss. $9.95 
Brass Роипйїпд............... $4.00 


Blacksmith Shop & Iron Forging... . 
Lathe Design ...............$ 
Steam Engine Design...........$9.95 
Crystal Radio Construction... .... $5.00 
History of Perpetual Motion ...... $5.95 
How to make mirrors ...... 


WATER WELL 


Jam-packed catalog! 
~ Discover rare, top-rate books on woodstove, 


а> sundial, and windmill construction, perpetual‏ کک“ 
Е motion machines, Tesla coils, making of mirrors,‏ ' 
satellite TV, lathe accessories! Make glass,‏ 
paper, kilns, soap, cheese, explosives, heat‏ 


DRILL KIT 


о m. Drill a water well 
"999 ке!" | | ог a free-flowing 


treat furnace! Learn calculus, steam engine e Ina 1 А 
design, electronics, crystal set construction, ОР л spring in your 
ae backyard. 


Have all the 
pure fresh water 


БАА | you want... FREE! 
Ы «Зы CTS Over 99,000 


Homestead! Build a fish farm! Build a complete 
foundry for aluminum, brass, cast iron, more! 
Repair small engines, and diesels! Learn to elec- 
troplate! Study the history of technology. 
Rediscover lost technology! Discover all this and 
more in Lindsay's Technical Books catalog. 


RUN THREE PHASE MOTORS ON SINGLE 


PHASE POWER! 
Learn three proven methoc 
the-century! Two аге easi 


hods in use since turn-of- 
ly installed! No motor 


rewinding Booklet $3.00 : Ours IS waiting! нов “17 In нег T 
no. mona 27.00 us & САН ($3.00 foreign airmail). a 1 | | nome Water Wells 

| т you order books from this ad, request a fre ü 1 - 
ALTERNATOR SECRETS гар Ф drilled this easy, 


copy. You'll see in а minute why everyone is 
talking about this incredible mailorder 
bookstore! You've already missed some incredi- 
ble books that are no longer printed. Don't wait! 
Write for your copy today! 


How to order 


Send your name and address; the name, number 
and price of the books you want along with 
check or money order. Or send your VISA or 
MASTERCARD numbers and your signature. In- 
clude 75 cents for the first book and 25 cents 


to alter- 
et thousands of watts from common au 
aoti Run tools, lights, AC-DC appliances, Pharas 
batteries, light arc welding, and more. Tips. or 
building custom regulator! Great info! Low price. 
Booklet 
Cat no. 80 $3.00 
ER INVERTER TECHNOLOGY 

eat low voltage DC into 110 AC! Learn по 
they work, why some wont, why some м E | 
Covers smallest up to large industrial models. 


low-cost way 
since. 1962! 


CALL TOLL-FREE 


Sources of plans supplied. Rare info... Large Ed ка additional book. Illinois residents add | 
| : tax. Satisfaction guaranteed. You m 
booklet. 5.00 TS g umay | 
s 1-800-821-7700 


return any book within 7 days for refund. 
(Ask for Operator 5952) 

Or clip coupon and mai! TODAY! 

ap 5952 Anderson Road 

Opelika, Alabama 36802 


Please mail your FREE Brochure. 


SS “М/у Wa 


Cat no. 83 
С: ws. 
Т. 


Lindsay Publications, Inc 


PO Box 12-FS, Bradley IL 60915-0012 = 


С] Send a catalog! I’ve enclosed $1.00 ($3.00 foreign airmail). Ж. 25, | 

LJ for the first book and 250 for each additional. AY | ВИДЕНИЯ — 
Name | Address 
Address | 


| City/State/Zip - 


LPhone | _ _ _ _ — _ ©1986 Беерйоск_ 
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1713 Alfa Romeo 62.78 бина, Эр) 
9641 Alfa 73-80 


Haer, Hus 
| Alfetta, GT.GTV mls 


1030 Alliance 83-85 all mdls + Encore... 813.95 
1244 АМС 70-83 all Gremin/Spirit, Hornt/Concrd $13.95 
8194 AMC 75-82 covers AMX, Matador, Pacer, + $12.95 
1157 AMC B0-83 covers Eagle, SX/4, Kammback $13.95 
0991 Arrow 76-80 covers all models... e ine 
8019 Aspen 76-80 for all 6 & V8 models... $12.95 
7122 Audi 100 70-77 all models inc 10015... $13.95 
1229 Audi 4000 80-82 all sedan & coupe ;-...$1388 
9699 Audi 5000 77-83 factory shop manual .......$44.95 
3774 Audi 5000 84-85 factory shop manual .. we 
0726 Audi Fox 73-79 covers all models..... wo 9 13.95 
0379 Barracuda 65-72 all 6 & V8 inc Сида ........$12.95 
1042 BMW 2002 59-77 all inc 160s, no CS... 91 3.95 
9813 BMW 320i 75-82 covers all models ..........513.95 
8199 BMW 5281, 5301 75-80 for all models .........$13.95 
9760 BMW 2500, 2800, 3.0 all models, na C5 ...$13.95 
0504 Bronco 66-81 all 2 & 4 whl dr mdis..........$12.95 
9322 Bronco 1 B4 all 2 & 4 whl dr mds ...............#13.95 
6308 Buick 68-76 Electra, LeSabre, Wildcat .........$14.95 
8473 Buick 77-85 all Electra, LeSabre mols .........$12.95 
8082 Buick 74-84 Century, Regal rear whl dr ........ $13.95 
9851 Buick 82-83 Skyhawk & Cad Cimarron ........$13.95 
0727 Cadillac 68-74 all exept El Dorado ................ $14.95 
6016 Cadillac 75-84 all full size models EE EIU 
8678 Camaro 67-81 all & & V8 models... ..$13.95 
2468 Camaro 82-84 covers all models... ..$13.95 
9557 Capri 70-76 all 2000, 2600, 2800 тб... $13.95 
9386 Capri 79-83 all engines & models... „.$13.95 
9479 Cavalier 82-85 all + Buick Skyhawk $1295 
1002 Celebrity 82-85 all + fwd Buick Century ......$13.95 
0379 Challenger 70-72 all 6 & VB models ............$12.95 
9462 Challenger 78-83 all inc Sapporo................. $13.95 
0383 Chevelle 64-69 for all inc Malibu ..................$12.95 
8469 Chevelle 70-85 + Malibu, Monte Сагю..........$13.95 
0838 Chevette 76-84 all mdis + Pont T1000.......$13.95 
1038 Chevrolet 29-40 all 6-cyl models... $2495 
0888 Chevrolet 49-54 reprnt factory тап... a 22.95 
0919 Chev 69-84 BelAir, Biscn, Capri. Impala... $13.95 
8187 Chevy ll 62-66 all 4, 6 & VB models............$12.95 
0779 Chev LUV 72-82 all 2 & 4whltdiesel ..........$13.95 
2477 Chev 82-85 5-10 pick-up + GMC 5-15 ......$12.95 
8849 Chev 83 5-10, 5-15 Blazer & Jimmy ............$12.95 
B154 Chev 67-85 pick-up, Subrbn, Blazer, СМС ......$13.95 
1662 Chev 67-83 vans all models + GMC.............. $13.95 
1257 Chrysler 72-84 tune all rear-whi dr mdls ......$13.95 


9756 Chrysler Laser 84-85 all inc turbos............. 
0020 Chrysler 74-79 factry manl, give year........ 


FUEL SYSTEMS 


9976 Carb Basics..trbishoot, rebld ай US. .............. 
0882 Carter Carburetors..all 4-БЫ models .............. 
8534 Holley Carburetors..all &-bbl models ............ 


9411 Holley Carburetors..all 2 & 4-hhis .. 
9652 Rochester Carbs. all 1, 2 & 4-bbls... 
9423 Stromberg CD Carburetors all thru 76 . 


6354 SU Carburetors all models thru 76 .. 


1511 Weber Carburetors all models thru 79 .. 
9835 Fuel Injection & Carbs 77-85 .. 


3759 Bosch Electronic Fuel Inj..thru т s - 
9773 Electrnc Fuel Inj Man..all sys to 83 ................ 
9410 Turbochargers..best on the subject ............ 
0791 Fuels & Lubricants. gas, diesel & oils.............. 
8872 Propane Conversion of Cars, Trucks, RVS......... 
0706 Bypass Ford Emission Controls 73-77 .......... 


8474 Bypass GM Emission Controls 71-77 .. 


9147 Excavator Operation..all earthmoving.... 


9686 Tractor-loader-backhoe .. operate technins... 

9807 Heavy Equipt Repair, earthmoving .................. 
311.95 
„$12.95 


8658 Large Air Cooled Eng..15 cid & up....... 
9419 Smail En 


9651 Small Tractors 65-81, 8-30 h 


$13.95 


29.95 


ine Service man..under 15 сїй... 
0557 Chain Saw Service Manual. 24 S ce 


$13.95 


$12.95 


$8.95 
$10.95 


$10.95 


mere 95 
. $9.95 
...$10.50 


.. $12.95 


$7.95 


$15.95 
$14.95 


LAWNMOW ERS & TRACTORS 
9770 Lawnmowers, pushtype..all 2 & 4 cyc eng ... 


.$10.95 
„$11.95 
$24.95 
$21.95 


„$10.95 
-$24.95 


8301 Allis-Chalmers B, C, CA, G, RC, We WD, WF APER 


9822 Ford AN, BN, 9N... 


8490 Ford 501, 600/1 900/1, 1801, 2000.. 
1028 I-H A, B, C. Н, M, MTA, 4, 6, WETA, 9 . 
9620 I-H farm tretr for Cub har 98 on. 
8518 John Deere A, B, D, С, H, M 

1020 Massey-Ferguson TE20, TODO. 16307 
8755 Riding Lawnmower Serv..all pop makes... 


8024 All About Home Satellite TV... 
9959 inner's Guide to TV Repair, 224 pes... 
0450 Television Electronics: theory & service... 


TV, HOME REPAIR, ETC. 


quss 


...$10.95 


„.$13,50 
$9.95 
_..$37.95 


2540 VCR Repair & Maintenance. all VHS & Beta .. $12.95 


0396 Videocassette Recorders Handbook .......... 
1192 Apple Il computer repair & maintain all....... 


9463 IBM PC computer, repair & maintain... 
3752 Master Handbook of Telephones... 


7133 Repair Your Own 35mm Camera. ali SiR.. 


1268 Sewing Machine Repair, 308 pages... 
9804 Typewriter Repair, manual & electric ... 


8724 Locks & Locksmithing, 392 pages info xm 


9791 Oil Burners. install, service, repair... 
9426 Electrical Wiring..house, barn. garage, + 


9447 Home Electricity from Wind, Water, Sun os 
9525 Machining Fundamentals, 512 pages -mu 
8397 Cast Small Metal & Rubber Раг1...................... 
1652 General Carpentry const wood houses........ 


$12.95 
$12.95 


914.95 


um 2.50 


$9.95 1 


= FREE Баса WITH EVERY ORE "- 


Know how to fix it... 


9148 Citation 80-85 ай mdis + Buick Skylark... 


$13.95 
9588 Citroen ID, DS 67-75 all 0519, 20, 21 .....513.95 
8732 Cot & Champ 78-83 front whl drive... LIU 
8032 Convair 60-69 all models inc turbo .. 12.95 
0478 Corvette 57-55 all 283 & 327 models... $13. 95 


Corvette 66-82 all engines & models ... 


9585 Corvette 84 factory shop manual... ‚$35.95 
1242 Cougar 67-73 covers all 6 & VB models . 91295 
1756 Cricket 70-73 all + Hillman Avenger... 13.95 
8188 Dart & Demon 68-76 covers all models ...... ‚ $12.95 
9592 Datsun 200SX 80-82 _ 513.95 
8065 Datsun 1200/8210 71 78а all Il models .. $13.95 


Datsun 210 79-82 for all models .. u$ 
Datsun 2407, 2602, 2802 70-78 all mdis .. 
Datsun 280ZX 79-83 all inc turbo .. m 


3739 Datsun 310 78-82 covers all models ... ...$13.95 
9583 Datsun 510, 610, 710 68-77 all models .. „$13.95 
8271 Datsun 810/Maxima 77-84 all gas eng mdl A ur 
5548 Datsun F-10 76-79 covers all models............ 913.95 
9297 Datsun 70-81 pick-up all 2-whi dr mdis .......$13.95 
0925 Datsun 720 pick-up 80-85 2 & 4 whl dr... $13.95 


‚ Dodge 68.77 all Monaco, Polara mdis .. 
Dodge 72-B4 tune all rear-whl dr mdls......... $11. 95 


8066 Dodge Aries 81-83 for all models .................. 913.95 
9756 Dodge Daytona 84-85 all inc turba ................912.95 
1259 Dodge Omni 78-84 all + 024, Chrgr, тре $13.95 
0953 Dodge 67-84 pick-up all 4-whl dr mdl .. du 
1298 pores 71-84 pick-up all 2-whl dr mdl .......... $13.95 
2497 Dodge 79-81 D-50 pick-up plus Arrow ... 4,914.95 


8203 Dodge 67-70 vans to 1 ton + Plymouth —3 $1255 
6070 Dodge 71-83 vans to 1 ton + Plymouth ......$13.95 
1180 Dodge Caravan 84-85 + Plymouth Voyager $13.95 
8192 Duster 70-76 àll models inc dis „$12.95 
9688 Escort 81-84 all mdis inc EXP ... 513.95 
8189 Fairlane 62-70 for all models... 4, 512,95 
8366 Fairmont 78-83 for all кенещ 4,513.95 
9776 Fiat 124 67-82 all, Spyder, 2000, turbo... 513,95 
9640 Fiat 128 72-79 all mais + SL. Rally ... „$13.95 
8106 Fiat 131 75-80 all 1.8 & 2.0 engs........... 913,95 
0399 Fiat X1/9 71-80 covers all models ................ 913,95 
6022 Fiat Strada 79-80 all models ........................ $13.95 
1073 Fiesta 78-80 covers all models.....................$13.95 
6309 Firebird 70-81 all V8 mals + TransAm.........$13.95 
1685 Firebird 82-84 covers ail models emma НЕЕ 
9436 Ford Granada 75-82 covers all models..........$12.95 


9611 Ford 71-82 Elite, LTD Il, Rnchro, Third ........$12.95 
0872 Ford 68-83 Custom, Galaxie, LTD, XL, i. xis $12.95 


9551 Ford Tempo 84-85 all + Mercury Topaz... ...$12.95 
9369 Ford Courier 72-82 covers all models............$13.95 
8205 Ford 65-68 pick-up 2 & 4 whl to 1 ton . 4,512.95 
0451 Ford F-mdl pick-up 59-84 2-whl dr + desl. . ‚$13.95 
8458 Ford 73-79 pick-up 2 & 4 whl F-modls............ $13.95 
0403 Ford 80-83 pick-up 4-whl dr gas F mdis ......$13.95 
9322 Ford Ranger 83-84 all 2 & 4 whl dr mdis ... $13.95 
8204 Ford 61-68 vans all to 1 ton .. " 31295 
0453 Ford 69-83 vans all 6 А В cyl mals .. wu 13.95 
8848 Honda Accord 76-84 covers all models .. oo $13.95 


9787 Honda Prelude 69-82. ...$13.95 
BOOKS ВУ САВ MAKE 

8094 Barracuda/Challenger: Source Book................ 912.95 
9534 Buick Power Manual, tuning the V6... . $9.95 
0774 Buick Muscle Cars 65-70 road tests, more.. ALL, 95 
9409 Chevy Small-Block, How to Hotrod ... $9.95 
8125 Chevy Small-Block, How to rebuild ... $9.95 
8421 Chevy Racing Engine, prep small blck......... ‚$10.95 
1243 Chevy Small-Block, Racing the, 152 р............. $9.95 
9795 Chevy Performance, from small block............ $10.95 
1601 Chevy Big-Block, How to Hotrod imm Ma ҮТ 
9938 Chevy Big-Block, How to Rebuild... $9.95 
8303 Chevy Heavy Duty Parts Book... $5.00 
0830 Chevy Super Sports 61-76 info on all... $14.95 
0487 Chevelle 55: A Source Book, factory info........ $12.95 
3725 Building the V6/Vega, step-by-step .. ‚ $7.95 
0949 Corvette Restortn Source Book, 53-67 .......$21.95 
8683 Datsun, How to Hotrod & Race.. 510-2807. $15.95 
0794 Firebird: Source Book, factory info... M2 2.95 

1725 Firebird, Trans-Am High-Perf Hbook... ... $8.95 
0946 Ford Small Block, tuning & rebuilding .... нон ФВ 


8494 Ford Big Block, How to Rebuild, 160 p ............ $9.95 
9497 Ford VE, How to rebuild your .. .. 99,95 
8195 Ford Performance..from all VB engines ... ...$10.95 
1076 Fearsome Fords 59-73 tech data, pics .......... $14.95 
7115 How to keep your Honda alive.73-82,. $14.00 
8384 Mopar Small Block, How to rebuild.. cuz M 
8736 Mopar pue Tuning ... 10.95 
8307 Mopar Performance, hi-pert eng bidng ... _.910.95 
8532 Mopar Connection engine modifications .. ..$15.00 
0892 Mustang, How to restore. all 65-73 mals ._ $14.95 
8095 Nova 55: А Source Book, factory info, pics... $12.95 
8144 Olds 4-4-2; Source Book. factory info ............912.95 
9963 Opel GT. road tests, tech data, plus... $11.95 
0758 Muscle Pontiacs, all hi-perf mdls 55-85 .......... $8.95 


9965 Pontiac Racer/Hi-perf from 60s, 70s ............919.95 
8054 Big "Little СТО” Book..64-74 mdls ... .- $14.95 
6351 Porsche Buyer's Guide..2 10 illus .. 913.95 
0877 Porche 911.912 source book, factory into... $12.95 


5525 Shelby, Cobra, Mustang: source book ............ #12.95 


$4.95 
$12.95 


Basic Car Maintenance & i]: || ...................... 


9671 


7110 Weekend Mechanic's Handbook. excellent...... 


8152 Bolt-On Performance..what you can buy ........ $10.95 
0813 V-6 Performance..how to get maximum ........ $10.95 
1146 Performance with Economy..realistic ..............510.95 
9877 Smokey Yunick's Power Secrets ......................#10.9Б 
1766 Engine Power Book..hi-perf eng bidng............$10.95 
1135 Engine blueprinting. how to do it Tes RENE $10.95 
5117 Design & Tuning ие? FEM, 519.95 
8491 Practical Engine Swapping... ИШИ $8.95 
6316 Sports Car & Competition Driving wef 14.95 


9010 Bob Bondurant on High Speed Driving...........$11.95 


„тюш шшш шиш шшш шшш юш шиш ш шшш ш шш NT TN TFT TTT TN ш ш шиш шш TT TTT TET TNT N eT eee ыш ш и инш тш ш Pee ый ый ш ы ш ш шш шш ый ш шй ш ий te ea a йш! йй ш ы Te нй Шш ый шї ий Юй тш ши иш 1ш т ий ун ш 4] Ый ий Ый їй ШЙ CE C.L ШР И ПЫ БЛ ЮР: ШШ їн | 


to tune it . 
ning right. The TOTAL SERVICE MANUAL for 
your car will show you how to do everything from 
a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


9485 Mercedes 250. 280 58-72 all plus 230 ......%13.95 
0730 Mercedes 280 77-81, &-cyl. E & CE models $13.95 
0416 Mercedes 68-73 220, 300 + diesel та ....§12.95 
8308 Mercedes 350, 450 71-80 for all mals ........ $13.95 
8439 Mercedes 74-84 230, 240, 280, 300, dsl, + $12.95 
9436 Mercury Monarch 75-80 covers all mdis ......$12.95 
9688 Mercury Lynx 81-84 all mdis inc LN?............ $13.95 
0922 Mercury Zephyr 78-81 covers all mdis .........$13.95 
1098 MG Midget 58-80 all + A-H Sprite 58- n. $13.95 
6038 MGA 56-62 covers all models .. „$13.95 
1720 MGB, MGBGT 62-81 roadster, coupe mels . $13.95 
0917 Mini 59-78 all mdls inc Mini-Cooper .............. $13.95 
1675 Mitsubishi 83-85 covers all models... 512.95 
0884 Monza, Chev 75-80 + Astre, Strfir, бун. $12.95 
0479 Mustang УВ 65-73 covers all models............. $12.95 
8272 Mustang 1 74-78 all 4, V6 & V8 mdls — $13.95 
9386 Mustang 79-85 all engines & models............ $13.95 
9983 Nissan Pulsar 83-85 covers all models......... $13.95 
0561 Nissan Sentra 83-85 all gas & diesel кийн DE 
7138 Nissan Stanza 82-83 for all models .............. 13.95 
0951 Nova 71-79 covers all models ........................ 513.95 
6308 Oldsmobile 68-76 all 88, 98 models ............$14.95 
8473 Oldsmobile 77-85 for all 88 & 98 то...... $12.95 
7107 Olds Cutlass 70-85 rear whl dr mdis ............ $13.95 
1002 Olds Cutlass Cierra 82-85 + Pont 6000 ...... $13.95 
9479 Olds Firenza 82-85 all + Pont J-2000 .. 512. 95 
CHASSIS а BODY REPAIR 
1223 Brakes, Steering & Suspension 76- an 916.95 
8478 Customizing Cars. inside & out... 514.95 


3720 Auto Body Repair. tech training manl... „. $31.95 
1659 Auto Body Repair..the fundamentals 16.95 
8712 Metal Fabricator's Handbook custom ............$12.95 
5104 Auto Body Repairing & Repainting. best ........$16.95 
0745 Auto Collision Work: vocatn! train manual... $19.95 
0827 Automotive Relinishing. for the pro................... $8.95 
8470 Fiberglass Repair & Construction .................... #11.95 
5106 Glass Fiber Auto Body Construction ................. $7.95 
0906 Old Car Value Guide.. 1900-69 all ................$10.95 
1000 Restoration of Antique & Classic Cars............ $14.95 
9780 Auto Restoration Guide..very complete ..........$17.95 
0995 Car Interior Restoration..tor aut САГ... $7.95 
8364 How to Restore Car Interiors ... $14.95 
8903 How to Restore Paintwork ... 000: 914.95 
8912 How to Restore Fiberglass Bodywork ... „$14.95 
0802 Essential Upholstery & Trim .. ‚ classic cars ....§15.00 


BOATS & MOTORCYCLES 


9560 Chrysler/Force О.В. 66-85. .3.5-140 ho ......$22.95 
9562 Evinrude/ Johnson 73-84 all 2-40 hp.............$22.95 
9564 Evinrude/Johnson 73-84 all 50-235 hp........$22.95 
9566 Mercury О.В. 72-85 all 3.5-40 hp... $22.95 
9569 Mercury ОВ. 72-B4 all 50-225 һр...............922.95 
1085 Mercruiser stern drives 64-83 for alll..............$22.95 
3771 ОМС stern drives 64-85 all engs & drvs ..... $22.95 
0725 Volvo stern drives 68-84 all eng & drs..........§22.95 


0929 Motorcycle Mani 68-81 all Japn & US. ........ 


: CarBooks, 
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| insid d out. "" 
Know your car inside and out. "1 
T2 And get all the power, performance and handling it can deliver. Е 
* .. to keep it run- factory workshop manuals. Each one is carefully й 
rewritten for use by the do-it-yourself саг owner. id 
Clear and easy to follow, yet complete and detail- А 

ed enough even for professional use. You get all 
the important information plus hundreds of the | 
best pictures, diagrams, and specifications. ü 
mE mE CREDIT CARD ORDERS CALL 516 676-8043 a 
8694 Honda Civic 73-83 covers all models ............$13.95 9148 Olds Omega 80-85 all + Pont Phoenix... $13.95 
8565 Іпіегпаїлі 62-80 wagon, pick-up, Scout ....... $12.95 « 8273 Opel 66-75 all GT, Kadett, Manta, 1900 .....$13.95 
8206 Intnl Scout 67-73 A, B. Il, 8000 mdis.........512.95 0107 Opel Isuzu 76-79 fact man. give year ......... $20.95 
1043 Jaguar E-type 61-72 all 6-cyl models... $13.95 в 7124 Peugeot 504 68-79 all gas eng models... $13.95 
9399 Jaguar XJ6 68-84 covers all models.............. $13.95 0711 Peugeot 504 Diesel 74-80 all models .........$13.95 
9617 Jaguar XJ12 72-80 all inc XJS ....................$1395 и 0883 Pinto 70-80 all mdls + Mercury Bobcat ........ $13.95 
9769 Jeep, Willys 46-65 sta wagn & pick-up... $21.95 0874 Plymouth 68-76 Fury, VIP, Gran, Suburbn ... ‚$12.95 
8207 Jeep 66-84 Cherokee, Wagoneer, Pound: be es 1259 Plym Horizon 78-84 inc TC3, Taro. UR Tu 95 
9805 Jeep Wagoneer J-series w/230 o MES $21.95 8066 Plymouth Reliant 81-83 all mod ..$13.95 
8155 Jeep CJ 49-83 all models and en 13.95 8473 Pontiac 77-85 all full size... 12.95 
0596 Lancia Beta 76-80 sedan, coupe РЕ" $13.95 8710 Pontiac 74-84 LeMns, GTO, GP, GrandAm, +.. $12.95 
1254 Landrover 59-77 2, 2A, 3 mals + diesel... $13.95 9601 Pontiac Fiero 84-85 covers all models ..........$12.95 
0481 Maverick 69-71 all 6-cyl models .. 012.05 0489 Pontiac Tempest 68-73 + GTO, LeMans ......§12.95 
8211 Maverick 72-77 all models + Comet, тетя $12.95 9535 Porsche 911 65-82 inc E, S, SC & T .. $13.95 
1550 Mazda GLC 77-82 rear whl drive mdls .......... $13.95 9654 Porsche 914/4 69-76... vn 1395 
0812 Mazda GLC 81-84 front whl drive mdls 513.95 1635 Porsche 924 76-82 all mdls inc turbo ... 4913.95 
0444 Mazda 71-78 includes RX4 & Cosmo............ $12.95 8008 Porsche 928 76-81 all models + 924.........912.95 
9941 Mazda RX7 79-83 covers all 357 c $13.95 9758 Renault LeCar 75-83 covers all models .. $13.95 
8105 Mazda 626 79-81 covers all models ............ $13.95 9429 Renault 12 69-7: 69-79 for all models ..... MK $13. 95 
0593 Mazda 808, 818 72-78 covers all ds. $13.95 0645 Renault 15.177 17 73-79 all except m 913, 95 
9486 Mazda 72-82 e up da 1900 uus 2000. $13.95 9763 Renault 181 81-84 covers all models .. $13.95 
FS ! ала Наш, сыг Б 9552 Renault Fuego 82-84 covers all models 32398 
0750 SAAB 99 69-79 covers all models ..............$13.95 
9613 SAAB 900 79.83 all тої inc Turbo..............$13.95 
8058 Subaru 72-82 all 1300-1800, Brat, MPV .. $135.95 
8584 Subaru 80-83 all mdis, 2 & 4 whl dr.. .$13.95 
8896 Sunbeam Alpine, 260 Tiger, Rapier mdis “coun $10.95 
8189 Torino 58-75 all inc Elite, Ranchero ............. $12.95 
0829 Toyota Celica 71-81 all excpt Supra .......... = 13.95 
9002 Toyota Celica 82-83 all excpt Sy: ...$13.95 
не 9812 Toyota Corolla 68-83 all models ................$13.95 
Ou —— 7132 Toyota Corona 70-82 all 4 4-cyl m Kids $13.95 

8197 Mercedes 59-70 all 190, 200, 220, 250mdls $12.95 


8198 Toyota Cressida 78-82 all models .................. ...$13.95 


0923 Toyota Starlet 81-84 covers all models ........$13.95 
0576 Toyota Supra 79-81 covers all models ..........$13.95 
0901 Toyota Tercel 80-82 for all models ................ $13.5 
8524 Toyota Land Cruiser 68-82 all mois .............. $13.95 
0647 Toyota 68-82 pick-up all 2-whl dr mals $13.95 


8124 Toyota pa ир 79-83, gas, 2 & 4 whl dr......$13.95 


1200 Triumph 5 P 62-81 all models ... „$13.95 
1015 Triumph TRS, TR6 67-76 all inc TR250.......$13.95 
8693 Triumph TR7 75-81 for all models .. Mir 
8192 Valiant 68-76 all inc Scamp. Signette .... „. $12.95 
0513 Vega 70-77 all mdls except Cosworth ..........$13.95 


8019 Volare 76-80 covers all models .................... МОХ" 


1227 VW Beetle 54-66 all 1200 models ................ $13.95 
0140 VW Beetle 68-77 for all models ... $13.95 
8300 VW Rabbit 75-84 gas, desl, pickup mdis .. 13.95 
8294 VW Scirocco 75-83 for all models .................. $25.95 
8383 VW Jetta 80-81 gas engine models................$13.95 
1125 VW Bus 61-79 all transporter mdis ... $13.95 
9626 VW Vanagon 80-82 for all models... $13.95 
9582 VW Type 3 62-73 squareback, fastback... a $135.95 
9778 VW 411, 412 68-74 covers all models ,...... $13.95 
8748 VW Dasher 74-79 covers all models 513.95 


1754 Volvo 142, 144, 145 66-74 all models... 


9558 Volvo 164 68-75 for all models... 13.95 
3729 Volvo 242, 244, 245 75-83 all models... $13.95 
8311 Volvo 264, 265 75-80 for all models............$13.95 


8983 Chilton Auto Repair 79-86, all U.S. cars... $21.95 
0932 Chilton Auto Repair 72-79, all U.S. сагз.......$24.95 
7137 Chilton Auto Repair 64-71. all U.S, cars........ $24.95 
1763 Chilton Auto Repair 54-63 all U.S. cars ... $24.95 
8014 Chilton Import Car Repair 79-86 all makes ..$21.95 
1251 Chilton Truck Repair 77-84 all to 252ton .... $24.95 
8561 Chilton Truck Repair 61-71 all It & med m rep 
2526 Engine Repair & Rebuilding, 300 pagas... ...$16.95 
9441 Engine Repair. heads & valves. best ...........$26.95 
7128 Convert your Car, Van, Pickup to diesel ......... $8.25 
1260 Diesel Repair Man..all cars & It Uk... 115.95 
0667 Diesel Fundamentals, Service, Repair .............$19.95 


9838 Diesel & high comp g 5 engs, vocat. textbook 22.95 
9320 Automatic Trans 67-79 adjust all US. .........916.95 
1749 Automatic Trans 74-80 repair all U.S... ....$16.95 
0632 Auto Power Trains: rbld man trans, dinti „$16.95 


8174 Clutch & Flywheel Handbook, 184 pgs............ $9.95 
1557 Auto Mechanic's Fundamentals. textbook ...... $28.95 
0968 Auto tune-up & ое „.$10.95 
1165 Diagnosis & Repair GM Cars 70- 83. „$17.95 
0201 Understanding Auto Electronics. New ed.. $14.95 
0653 Automotive Oscilloscope .how to use s $12.95 
0565 Auto Electrical Systems..393 pages... 318.95 
1740 Alternator service manual. all makes ............$17.95 
0654 Auto Air Conditioning, votech textbook .......... 524.95 
7125 Auto Air Conditioning handbook ......basic ...... $10.95 
1102 Auto Air Conditioning. professional rebid. ...... $15.95 
8231 Welding Guidelines, gas & electric ................910.95 
8387 Welder's Bible..elect.gas.braze,solder .............$14.95 
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| - "BOOK NO. 
| Name __ , 
Address = —_ ч 
| dj ——— ————— 
State .— /|— _ Zip — 
| PLEASE PRINT NAME AND ADDRESS NL 
| O 1 enclose check or mor vey order. PB 

Or Charge Му O American Express Г] Visa O MasterCard -— — 
| Shipping 
| Card Number Total 
| Books shipped toall parts USA/Canada [US Dollars] 


SATISFACTION GUARANTEED OR YOUR MONEY BACK * NO C.O.D. 


181 Glen Ave. 


In MC. Sea Cliff, NY 11579 _ 


2 How to earn 


7 oto $300.00 


ve for one night's work 


If you're ready to start 
earning $200 to $300 for an 
evening's work, let us tell you 
about PRESSURE WASHING 
— a new but proven way to 
turn your sparetime hours 
into cash. 

Every restaurant near your 
home needs this service. 
Today the law often requires 
it, but few people can provide 


YOU CAN EARN UP TO 
THAT AMOUNT IN 
YOUR OWN BUSINESS! 


Yes there's plenty of business waiting 4 T 
for the man who can professionally | [X = BAUEN AA M а i 


sharpen saw and all types of edge cutting can power-off dirt and grease from range 
tools. BELSAW SHARP-ALL does them | | hoods and ductwork, faster and more 


SHARP-ALL It's Easy To Get Started! 


business | 
to get started in 

thousands of dollars t experience 
ir one et Belsaw Share ee. ТАТ pe to gel 
огу to earn extra II lear, step- w: 
in helping since. Complete Operator 5 Малі Sto. where to get 
cep T ions. shows exactly how to sharp All does the kind of pre- 


de". And the Belsaw Sharp- | | | -| | efficiently than outdated “elbow grease" 
ine at brings customers back ИТ h ine Belsaw UP “All € beta а idee” иа Үш methods.” We'll also tell you many other 
There are M NO franchise e hours YOU want to work. earn a year-around CASH income and ways Pressure Washing can earn you this 
are tne gin YOUR pocket! make 90¢ PROFIT out of every dollar you ae | | 
PROFI . : * BIG demand, f itors (we'll it! 
take in. Work spare time hours or fulltime | | сы X ав ем 
right at home, and no experience is | ' | герек 


30-DAY FREE TRIAL OFFER "ст ın on me рвоте || SS E eau = 


| | Rent our INTRODUCTORY VIDEO on Pressure 
If coupon has been removed, just send a postcard with your name and address to— 


Washing. Send $2.00 plus a $15.00 deposit 
BELSAW MACHINERY, DEPT. 60582 , Р.О. BOX 34620, N. KANSAS CITY, МО. 64116 (refunded upon return), or call Toll Free for details. 


La 7 “TT Ok 7 Tden mind working hard or $9008 night ` 

| gi itor ени | Send FREE information Kit about PRESSURE 

| P.0. BOX 34620 TODAY! | P idee: op VERB it PA ma. = 
Ат. | Ш $17 losed. | i ta. 

N. KANSAS CITY, MO. 64116 | оюны „Б... 

| | | YES, please send me the FREE booklet “LIFETIME SECURITY" and full 1 Name _ 

| details on your 30-Day Free Trial Offer. | understand there is No Obligation. 1 

| i Address E 

i Name - Е. و‎ 

| Address - Black Magic chimney Sweeps 

! City/State Zip | 4962 Mountain Rd., Stowe, Vermont 05672 


LL Leere en mee jq m jumps kts ne a RR 


- Call TOLL-FREE: 1-800-372-0400, Ext. 4 


r2 ew Gota Minit? 
From Folbot., и м) | | 
rM ui Make 


and seacoasts 


L] Lightweight, quiet, easy-to-paddle. ; iB | uh « 
CI Superior construction for years of | р | в 


ed use. : 
Cl Much more stable than а cance aa _ Г with 
or kayak. i 


C] Perfect for cruising. fishing. and family i р | f | Badge A Minit 


fun. а 
Folding. Rigid and Kit Boats. Prices from $359 | Виа пае ос 


\ the fast and easy, fun and prof- 
We also stock boats by. BLUE HOLE. | | itable world of button-making 


MERRIMACK. AQUATERRA AND NALITIRAID | with Badge-A-Minit. These 
FACTORY DIRECT PRICES — | 214" plastic coated buttons 
SATISFACTION GUARANTEED are fun to wear, fun to make 


BUY ONE AND WE'LL 
MAKE YOU AN 
EXCLUSIVE DEALER 


drive ATV | 


Amphibious 
2 and 4 passenger models 


Call toll-free 1-800-255-2511 


NY and Alaska 716-855-2226 Collect 
Canada toll-free 1-800-338-0012 


Recreatives Industries, Inc. 


Folbot. Inc. — Charleston, SC. | M and easy to sell at flea mar- i 
60 Depot Street CALL TOLL FREE 8AM-5PMEST | = | | № kets, fairs, conventions, 
Buffalo, NY 14206 800- 533 - 5099 \ B sporting events, ог any- =<., 
*if the territory still is open. | d | where people congregate. ° Ж y 
(In SC. Alaska, and Hawaii, call: 1-803-744-3483) — — | [ Supply buttons for ae — arcc 
| — community events, Заднее CRM | 


school clubs or churches. 

Button parts cost only pennies each, 

finished buttons sell for much more. | 
Only $26.95 gets you started with everything you need to 

make buttons. ~ | 
Send today for our FREE colorful 48 page د‎ 

catalog PLUS ã FREE 24 page book full of 

button-making ideas from Badge-A-Minit. 


| | | | GUARANTEED |! 
A CATALOG pore Fee | 
зав North 30th Rd., Box 800, LaSalle, IL 61301 | gf 


e Plans : 2 ||| нень 
e Patterns == || 


book! 
‚ SEND ME the Badge-A-Minit starter kit for only $26.95 
Mue $1.75 shipping (IL. residents add $1.62 tax) 


BAS sso 


use with 


sf = 4 ADD $4.00 POSTAGE |] Visa [| | MasterCard '  Amencan Express 
solar systems SEND FOR FREE CATALOG Credit Card No. 

x: Exp. Dala LL ае ———— 
ITEM 16-981 - - 280-CFM CENTRIFUGAL BLOWER - - 280-CFM ої 


1600-RPM, 50/60-cycles, 1.05/.95-amps. Blower wheel 5'' diam. 
x 3". Discharge 4-1/4" x 3-1/4". Sealed ball bearings. Motor 
enclosed in all steel housing. Size 12" x 11" x 10". 
BURDEN'S SURPLUS CENTER — 800-228-3407 
1000 WEST'*O'' ST. /BOX 82209-PS/ LINCOLN, NE 68501 


USE VISA, MASTERCARD OR "THE AMERICAN EXPRESS CARD 


Name 


Address 


Rogers, inania 55374- 9514 | p —— XR 


132 | POPULAR SCIENCE 


HARD-TO-FIND SCIENCE BUYS NOW ON SALE! 


America’s Largest Mail-Order Market Place of Unusual and Fascinating Values of Science, Weather, Health, 


Electronics, Magnets, Telescopes and More. For Hobbyists, Gadgeteers, Students and Educators. 


- Build Your Own Periscope 

ui ----» With Optics Made For 
World War Il "Patton" Tanks. 
| See above, below and around without 
ever being observed. It's easy to make 
your own periscope with these original 
U.S. Army Tank Corp fine glass optics 


X Wide Field Magnifier Used By Modelmakers, | 
rafismen And Hobhyists For Critical Work. | 


This is the top-of-the-line magnifier, | 
used by professionals for big, clear 

close-ups for inspecting fine detail, | 
examining and repairing tiny objects | | 
? and miniature parts. A clear acrylic 
base witha 1Veinch cut-away work- — _ 
ing space opening under me lens is | | 
y designed for accessibility of tools |= 

: SS within the magnified eld. Two | | 


famous "Patton" tank that helped win 
World War Il, Brand new in original 


is 
1 
1 
i 
1 
1 
I 
1 
1 
і 
1 
і 
і 
i 
i 


Add $2.50 for a and TENE 


dd $2 50 50 for postage and handling N42,769 $42.95 | 
Se 


Pressure Sensitive Velcro® Fastener ape. 


You can organize your gear, attach just about anything 
' and everything with this unique self-gripping material, 


nylon velcro strips, one inch width rolls. Add 32.50 for postage and handling 


| manufactured as "spares" for the | 


== A packaging, valued at over $100. Comes 
achromatic color corrected, AR | ^ ei » complete with instructions to construct | 
anodized aluminum cell. Lock ring. | ,—,/ housing. Front and rear optics. N35,993 $19.95 


cuts to any desired length with scissors. 10096 water- 1 yard N34.215 $ 5.95 | 
proof, can not rot. Sold by the yard, includes both hook 5 yard — N35,457 $ 27.95 
and loop sides, pressure-sensitive, adhesive-backed 25 yards N34,889 $129.95 


Маке Any Table Portable With 
leavy-Duty Rubber Swivel Casters. 
ur extra-sturdy, hard rubber ball-bearing 
asters with wide wheels can be used on carts, 
pbles, cabinets and work stations in the home, 
sop or office. Perfect for a dolly to move heavy 
hiects. 2215" dia. x 2" nut. Used. 

Set of 4, N31,982 $10.95 SS 
dd $2.50 for postage and handling. 


iny Key Ring With A Solar Flashlight Has A 
_ Lifespan“, Of 50,000 Hours! 


E f) || The remarkable forever space- 
Baa AC р" - | age light has no batteries or 


„2° bulb that will ever have to be 
replaced. Its built-in ni-cad batteries are solar 
recharged. Just a simple squeeze and this 


tiny (178° dia.) light floods the path with an intense уу! or special celebrations and the 4th of July | Savings on to you. g 
bright beam of ight from its unique semi-conductor Made of cast iron with machined brass | The streamers with 
г LED. Comes with chain, can be attached to keys loading and firing mechanism, measuring | Colors of the rainbow will add a touch of color to your patio, 
zippers, etc. Heg. $15.95 — N34,969 $11.95 | over 24" long. Easy to operate, uses calcium carbide — gas, porch or boat. Functional, too...cone indicates wind direction. 
Add $2 50 for postage and handling fresh air and a spark will produce a bi 0 boom. Non poisonous, | Letus choose for you. We will ship either one 4 ft. sock or two 
bs ut oui ia aed o CIAM И. non-flammable. (Not available to N.J residents or minors). e ИЙ either way. New im n pie 
i | ‘Th coU ; Add $2.50 for postage and handling. N71,654 $59.95 | 4 ы) васп. ' " 
minous Paint Glows Inho Dark, y Ie fec iidem NU TRE АШ лишеме _ 
Mane light a Loses the dark Miren 5 X le Miniature Water Pump For Photography Darkrooms, Walert Displays, e etc. = 
Labia school posters, ace OS pit = |888 |= This tiny pump can pump a pint per minute with a 12" aE ЕУ enm 
eat for safe applications. Non-toxic and 7 li =. | high flow. ideal for temperature control and circulation = T4 
ater soluble. N31,806 $8.95 . вт N of darkroom chemicals, table fountains, model waterfalls, water fitration and more. pi 
jt fl APNA \ A, `| Can be used in either direction and is self priming. Operates on 2 flashlight batteries Pe. 
d $2. ыы posta and handling. - / (not e runs up to 48 hours before battery change is required. 4" tube incl. ~y === 
А We Ain't Just Whistling Dixie. Protection From Would Be Attackers With Here's À Watergun T That Wi 
m np aep pai a yt Authentic one Mile’ Scotland Yard Whistle. Make You Tie Fastest Squirt Around. 
Spangled Banner (or Dixie) as Old Glory ` аас E = The modam c унат ame г ttn 
15 (ог Stars and Ва r5) moves up the 23" metal o reed whistle, made in England. | zi 
bo flag pole. 7 You'll feel more Secure in dan- " Uur water laser gun has a giant 25 ft. squirt 
L E mite I pal Banner m gerous areas with your personal alarm that produces a pierc- frange and 115 2 quart backpack holds а 30 
| ing sound with a 1 mile range that would detract would be | j| minute Supply of water. You'll outblast and out- 
= Add $2.90 for postage and handling attackers. Brass, nickel plated. N35,518 $5.95 M den wy ашы risk n west 
E | in 1 , a ‚ ШО. Ven TAS d ids ET 
uild This Solar Powered AE AS im | light and laser sound. Uses one 9V and four "C" 
indmill With Your Own Hands. <, Sharpen Your Marksman Skill With This | cells (not incl.]. N35,152 $39.95 
erfect for craft enthusiasts, this completed : ju و‎ Rabaser® Rubber | none Pistol. 40052.50 for postage and handing — —— 
hos af se ar ener ; Youll ИЯ M == British Warning Horn Makes А Loud Raucous, 
| y 
ithardwood parts, a miniature solar panel < Penetrating Blast Heard aye A Mile Away! 


id complete instructions for assembling. ш i 
asy to build. 9x4x4" — N35,863 $21.95 — pe = 
hed $2.50 for postage and handling. 


ere's An Emergency Radio/Flashlight 

hat Never Needs Batteries Or House Current. 

When power failure strikes, and your 
batteries go dead, Dynamo Radio/ 
Flashlight comes to the rescue. A 
unique, self-contained hand-crank 
реи provides sufficient power 
or hours of important AM/FM radio 
emergency information and a power- 

ful bright light from its flashlight. A 
handy tagalong (without any emer- 

нити events, Campin 2 on vacation. Add $2.50 
r postage and handling. Reg. N35,420 $34.95 


———— 


ectronic Motion Detector ах Against 
eft And Vandalism In Pama Or Office. = 


onomical, easy to install | | | | M ||| W 
Pctronic burglar alarm | | | | NN 
stem designed to protect | \ VAM 

ur property from thieves. \ ^^^ 

Hid state unit sounds a piercing 90 db 

irm when it senses movement in its 10 foot path. Mount in 
iorways. stairwell, 360° swivel head can be wall or ceiling 
hunted, or on a flat surface. Narrow field of view for increased 
sitivity. Powered by 9V cell, not incl. N35,265 $24.95 


d $2 50 for postage and handling. 


Great AM Radio Reception With Select-A-Tenna. 
Listen To Station WOR N.Y. When In Boston. 


| You'll now get excellent radio reception on па! АМ stations. 


А Select-A-Tenna turns your AM radio 


into a powerful receiver. Used in 
Alaska to pull in stations from con- 
tinental U.S. Employs mutually in- 
ductive coupling. Mini-jack and 
plug with 50 ft. of hook-up wire. 
1084" dia. N72,147 $39.95 "à 
Add $2.50 for postage and handl'g. | 


| Celebrate Big Events With A Terrific Bang! 


| БООМ! Authentic 


uM M 
| This aom is ne 


Fo 


Crunches a can at 30 ii. .S0 accurate, you'll be 
able to pick off a fly from 15 feet. This powerful 
handcrafted Lexan* polycarbonate pistol shoots high red 
surgical latex bands with 100 mph knockdown power. mum 
range is 80 feet. Comes with holster and 10 latex bands. 
30 extra bands N35,500 $19.95 N35,499 $69.95 
Add $2.50 for postage and handling. 


Giant Size Outdoor Thermometer Has 14" Dial. 
Fasy-to-read with large numbers that 
permit easy viewing from a distance. 
Bo Has —40° to 120° F range and —40° to 
= gp | 20^ C range. Hang on porch or patio. 
Made of durable, white molded poly- 
= НОГ styrene —not affected by weather. 
120 Specially Priced. N36,018 $11.95 
Add $2.50 for ود ب‎ and MEM: 


10 Foot {Solar Dirigibles — 
Fly In The Sky When 
Exposed To Sunlight. 


These 10x2 ft. mylar solar shut- ИМ 
tle dirigibles will fly over houses ^ 


РЕ 


and trees when exposed to the oer eee a 
sun. Weighs only 2 ounces. Fun i) A i v et) 
for kids. VT rin аа M 
2 Solar Dirigibles N35,889 $9.90 | Ai (ii 
Add $2.50 for postage and handling. | MIB iN 


o Risk Guarantee! If you are not completely satisfied with your purchase, return the merchandise in its 


original package and we will cheerfully refund your money in full. We back our products!'Our 30 day 
uncondi tional guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co. 


Dept. 2102, Edscorp Bldg., Barrington, NJ 08007 


| Joggers! Prevent Injury With Cushiony, 
pom Absorbing Shoe Inserts. 


di Reduce the risk of painful injury 
КЕ everytime you run, jog or walk. Just 
"| slip these amazing inserts into your 
favorite running shoes and m 1 
feel like you're running оп air. These 
revolutionary unique-designed in- 
serts are constructed of sturdy sor- 
| bothane and layered with cushion 
channels and air ducts. Developed 
Бу a leading podiatrist, the inserts 
support your sole and heel on a , 
to your heels, ankles and knees. $16.95 
Womens: 6-7 N31,663; 712-81 N31,664 

| Mens: 832-9 N31,665; @%-10'% N31,666; 11-12 N31,667 
Add $2.50 for postage and handling. 


Fingertip Pulse Monitor Tracks 
Cardiac Fitness. It Calculates, 
, Measures And Displays Your Pulse. 
| ThePulseTach fingertip heart computer accu- 
rately records what your pulse is doing to in- 
sure that you get maximum benefit from exer- 
| cise without damage from омег-ехег- „= 
| Воп. Ifs actually a micro-computer that == 
fits on your finger. Weighs only 


| 

| 

| 

| EE 

| layer ofi comprecsed air, virtually eliminating Per Pal ant SNOCH pi 


an ounce and can be wom dur- = 
ing most exercises. An LCD | 
deel agr? your pulse, an | 
audio beeper lets you listen to your Wesce: Its also 
a quartz one hour stopwatch so you can even time your exer- 

| сіѕе program. Comes complete with long-life batteries, 
necklace lanyard and instructions. N33,548 $39.95 
400 $2.50 for postage and handling. 


Colorful Nylon Windsock At A Super Low Price 
Adds Touch Of Color And Pizazz To Tour Patio. 


We purchased beautiful multi- 
| colored windsocks as close- _ 
outs and pass the m" 


m 


hockey, basketball and other sporting events. Originally used 
by British railway guards to warn work crews of approaching 
trains. Its 18" long trumpet produces a piercing sound resem- 
bling the great foghorns of yesteryear used 2 ships at sea. 

Add $2.50 for postage and handling. ‚517 $13.95 


- Nostalgic Miner's Lantern 


This true authentic reproduction of a 
coal miners lantern of a bygone era 
will add charm to your study or den 

Handcrafted in solid brass. the carbide 
lantern and 4" reflector produces an in- 

credibly bright light. Starts easily with 
the strike ofa flint. uses carbide fuel (comes with a 2 Ih. fuel 
supply). Measures 512" tall 


Add $2.50 for postage and handling 


SEND TODAY FOR FREE 
NEW 60 PAGE CATALOG 
OVER 1,200 PRODUCTS 


Thousands of exclusive, unique and ex- 
citing values. Something educational, 
| fascinating and useful for every hobbyist, 
Mi gadgeteer, student and educator. 


N34,744 $24.95 


Use VISA, MasterCard, Diners Club, p» Xp. 
or Carte Blanche. Call anytime, 24 hours a ae 
Most orders shipped within 48 hours. 


-| and handling in $6.95 N60,082 $4.95 


Great for roudy = fans who blow their own horn at football. | 


This Clever Gadget Will 

| Tell You How High You Are. — | 45993 

| Whether you're driving cross country or MU УД; 
hiking in the mountains, this Altimeter will TT 

teli you how high you are. Shows eleva- 

tion from sea level to 15,000 feet. Can be 

mounted to dashboard with self sticking "ricus 

tape (incl.) or has pre-drilled screw holes. Also has built-in 

barometer. With case for hikers and bikers 24.95 


| Add $2.50 for postage and handling. W34,544 $19.95 


| 
Go Fishing With This Mighty Magnet. 
Lift up to 200 Ibs. Fun to use around docks 
and bridges. A ‘must for a boat, it helps 
retrieve metal objects that fall overboard. 
You'll be amazed at what you pull up. Wt. 
| 216$., measures 4x33ax3'A" Made with à 
| Poly-Vinyl Chloride coating to resist cor- 


ый гоюп and chipping. 
N71,135 $26.95 
Add $2.50 for postage and AE 


illuminating 40X Magnifier- Microscope =. 
For Examining Stamps, Coins, etc. ^ 2 : 
Measures only 33axT3ax 134 and has a built- 
in light source and optics to let you examine 
objects 40 times actual size. Features a \ 
center focus wheel for precise one-hand 
operation. Uses 2 "AAA" batteries (notincl.). А 

№35,001 $7.95. 79 
Add $2.50 for postage and handling 42279. — 


65 Piece Lab Set ит Buy! 


A super bargain every 
chemist can use in the 
lab and at home. its 
surplus, but brand 
new. Giant assortment 
includes test tubes, 
vials, measuring cups, 
bottles with caps, flasks, beakers, pipettes, squeeze bottles 
and more. Assorted sizes and quantities. N35,474 524.95 
Add $2.50 for postage and handling 


Radiometer...A Space Age Sphere. - 
It's fascinating to watch the delicate vanes № 
within this 5" precision-made sphere spin 
faster and faster illustrating the basic prin- 
ciple of solar heating. When light strikes the 
vanes it transfers heat, and the vanes begin 
to move. Works from direct sunlight Or ar- 
| tificial light. An attractive “conversation 
| piece” for yourhome. Add $2.50 postage 


f 
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«| With These Colorful Капай Magic Marbles. 


Build а mountain or odd geometric pat- 
terns with these fascinating, high impact 
plastic marbles. Each marble has both a 
negative and positive pole. A challenge to 
your imagination. Fun for youngsters, 
adults, too! 20 marbles per package. 
N35, 577 (2 packages) $5.95 
Add $2.50 for postage and handling 


` Protect Yourself From Frostbite = NE, 
With This Handy Windchill Meter. ~ 


| You can't rely on your thermometer to know g” 
how cold it is outside, X doesn? record the \ 


rmm 


windchill factor. Bitter cold strong winds can a 
make cold feel much colder—as much as 20 \ 

degrees! Qur tiny (3¥ax14ex1") meter will tell C = 
o 
рга 


you the temperature caused by the direct 
| wind. Battery included. 60,349 $13.95 
| Add $2.50 for postage and handling 
, "$&.  . Digital Thermometer Reads 
| Re, How Cold It 15 Outside. 
‚ This new high-tech marvel reads tempera- 
ture in your home and outside, too. Can 
| 24.0% be wall mounted — just extend the 5 ft. wire 
sensor out the window and close the win- 
бом. Operates on one 9V battery (not 
incl.). Gives readings from —40°F to 
== 99°F measures 2x3x2'4" Reg. $24.95 
| Add $2.50 for postage and handling N34,005 $19 T 


жыл 
zi н. ii TF RAE ГЕН 


| EDMUND SCIENTIFIC CO., Dept. 2102 1 
і Edscorp Bldg., Barrington, NJ 08007 i 
| Method of Payment: STOCK NO. | Qty. | PRICE 1 
| O Check enclosed | 
| OMC О VISA | 
I O Am. Exp ; Diners і 
І 

I 
1 Exp. Date - 
| | 
Card Number - 
1 SEND FREE TOTAL PRICE | 
60 РАСЕ NJ Add 6% Sales Tax — 1 
CATALOG І 
Add Shipping Charges 4 
Total Enclosed. | 
; { 
i Signature i 
| | 
| Мате = - 
| | 
Address | 

1 

| 

d City State Е Zip 


| 


Never before have money-making opportunities been so 
reat for qualified Locksmiths. Now lucrative regular 
ock and key business has multiplied a thousandfold as 

millions seek more protection yi rooming crime. 

Yet there's only one Locksmith for every 17,000 peo- 
le! Train FA ` at Home — Collect CASH PROFITS 
ight үнү You're in business ready to earn up to 

$26.00 an hour a few days after you begin Foley- 

Belsaw's shortcut training. Take advantage of today's 


Tells how you 
quickly train to be 
your own boss in 
a profitable 


unprecedented ‘opportunities in Locksmithing for year- | Sparetime or Full- 

round EXTRA INCOME in spare time — or full time ina | time business of 

high-profit business of your own. Hundreds we've | Your ОМП. 

trained have done it. So can YOU! All tools plus profes- SEND FOR 

sional Key Machine given you with course. These plus 

practice materials and equipment, plus simple, illus- YOUR COPY 

trated lessons, plus expert supervision, pus business- TODAY! 

building guidance will enable you to KEEP THE MONEY | : 

COMING IN! Ideal for retirement — good jabs, too 30 DAY NO 

SEND FOR EXCITING FACTS — NO OBLIGATION! | RISK TRIAL 

PRO KEY MACHINE YOURS TO KEEP Е FRE ALL § TOOLS 
T | AND EQUIPMENT 

E add up t (y = INCLUDED 

am p your in- 4 

come .. won teost you d | FOLEY 

a panny extra with your 5 \ ТП 

training. fa , f К. b BELSRUIJ 

npo TT АВ 965 FOLEY-BELSAW INSTITUTE 

RUSH COUPON TODAY E A MN EL 

KANSAS CITY, MO. 64111 


PSU: INSTITUTE - 
10852 FIELD BLDG.. KANSAS CITY, MO. 64111! 
PLEASE RUSH FREE BOOK «Keys To Your Future" | 


| 

| | 
NAME E ee و‎ | 
ADDRESS | 
CITY-STATE-ZIP | 


Моге 


PLEASURE 
PROFIT 
PRIDE 


from every 
Do-it-Yourself 


Project! 


The wor id famous Constantine Catalog 
offers over 2,000 items to help you BUILD, 
RESTORE, REPAIR, REFINISH anything 


made of wood! 
$2.00 refunded on ist oa 


CONSTANTINE Est. 1812 Send 116 page | 


2049F Eastchester Road catalog 

Bronx, NY 10461 $1.00 enclosed | 
Name | 
Address | 
Жы. State Zip | 


THINGS YOU 


NEVER KNEW 
EXISTED! 


он ч ‘most unusual catalog in the world.” Pages of novalties, 
funmakers, hobbies, bargains, sports, gadgets, science, 
,  wiectronics, knives, photeroptical, motors, outdoor items, 
NS &uto items, self improvers, practical jokes, many mare, | 
Б Where the unusual is usual. 10 million satistied customers 
since 1814. Write for your FREE catalog TODAY from B 
> America’s favorita mall order tun house. Send пате, 1 
ыы address, zip & 25€ for mailing 
a ohnson 5 Smith С Co., .. Dept. 1 1102 , „М At. Clemens, м148043 Û 


SEATS for VANS & RV'S 


Direct Factory-To-You Outlet 
for FREE CATALOG call 


1-800-562-5200 ext. 321 
Freedman Seating Company 
4043 N. Ravenswood, 

Chicago, IL 60613 — DPS 


OUTWARD 


EXPAND YOUR 
LEVEL OF 
CONSCIOUSNESS 


our consciousness has no limits—if 
ү let it rise above its present bonds. 
Inspiration and Intuition, are not just 
haphazard events. You are an infinite 
part of the Universal Cosmic Intelli- 
gence. You can draw, at will, upon this 
Intelligence for seemingl miraculous 
results. This Cosmic Intelligence flows 
through you. It is the very vital force of 
life. It is not supernatural; it is a natural 
VA n otio pe Learn to reach for this 
igher level of your consciousness and 
avail yourself of its intuitive enlighten- 
ment. 
This Free Book 
IE statements are not idle fantasy. 
They are made by the Rosicrucian 
Order (not a religion), a worldwide cul- 
tural organization. For centuries, it has 
made its teachings available to thou- 
sands of men and women. Use the cou- 
pon below for a free copy of the book, 
The Mastery of Life. It tells how you may 


learn to derive the utmost from your self— 
and life. 


EE a -— aS ee ШЫП A ЦР ا‎ Ын A aM ч Á—— -A— A ШЕШ A—A— —- — AM 2003 


ı Scribe KCH 

l Rosicrucian Order, AMORC 
Rosicrucian Park 

ı San Jose, California 95191, U.S.A, 
1 

1 

[| 

[| 


Gentlemen: 

Kindly send me a free copy of The Mastery of 
Life. | am sincerely interested. 

МАМЕ 

ADDRESS 


| = Ů———ĖĖŮĖÁ 
Zip 


The ROSICRUCIANS (AMORC) 


San Jose, California 95191, U.S.A. 
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Do Your Own Work 
with Magnatrac. 


Assemble this unique Tractor 
Kit. Thousands used for land- 
scaping, gardening, excavating! 
CATALOG of ' жү -mada'" 
Magnatrac Kits... 1.0 
PLANS to build a Мата 
from local materials.....$ 7.00 


STRUCK-KIT, Dept: P526 
CEDARBURG, УЛ. 53012 


ыт TECT ва Ua 
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THOUSANDS Jj 
OFTOOLS! | 


ueni 


at big discounts! ME 
where — тле Tools | 
The top Mame-Brand tools at 

rock-bottom low prices! Send $1 | 

| (refundable on your first order) 

for 180-pg. catalog: 5000 tools 1 

of every kind! | 


U.S. General, Dept. A74 | ~ 
100 Commercial St. i 
Plainview, N.Y. 11803 


-800- -448- щей 


box or ours! 

QOEM 590 umts 

Feeds PVT labels 
Tab threshold 

Send 3.00 tor С 
complete into 


, Schematics. Your box or 
‚ burs! ОЕМ SO units. Feeds 
L PVT labels, 7 db пазлов 
Send 3.00 for compiete info 
Suite 


à do 
HIS A шой Ave 
Edgewater. rLa2032 COD ww 


uly assembled КҮ, m Р | | 
ину tested “зу j | 
rais 8 You 4 = | | 
[| 


| | 
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[EARN TV/VCR 
REPAIR 


No Previous 
Experience = 
Necessary | 


Tm ow you can train at home in spare time for a mon- | 
ey-making career as a TV/VCR Repair Specialist. 
No need to quit your job or school. We show you how 
to troubleshoot and repair videocassette recorders and 
TV sets, how to handle house calls and shop repairs for 
almost any make of television or УСК. You learn about 
TV receivers, tuners and antennas, x-ray emission, the 
characteristics of sound, how electrical impulses are con- 
verted into a TV picture, and much, much more. Tools 
are included with vour course so you can get “hands-on” 
practice as you follow the lessons step by step. Send for 
free facts about opportunities in TV/VCR Repair and 
find out how you can start making money in this 
great career. EXPERTS SHOW YOU WHAT TO DO, , 
HOW TO DO IT...GUIDE YOU EVERY STEP OF THE $ 
WAY! Everything is explained in easy-to-understand 
language with plenty of drawings, photos and diagrams. 


1-800-862-6262/:-.5 


Dept. РС016 
CALL ANY TIME—Operators to take 


ur call 24 
hours a day, 7 days a week. No cost. No obligation. 
No salesman will visit you. 


OR MAIL COUPON TODAY! 


SCHOOL OF TV/VCR REPAIR, Dept. PCO16 i 
Scranton, Pennsylvania 18515 


Please send me free facts on how | can learn TV/VCR 
Repair at home in my spare time. No salesman will visit. | 


Мате zz _ Age L 

Address | | | 
City/State/Zip | 
Phone ( ] | 


New Home Security 
Stops Burglars 


Introducing the best bargain in 
low cost home security! Now you 
can protect your home and family 
in minutes. 


Better Than Burglar Alarms 

Law enforcement officials will tell you 
a dark house is like an invitation to a bur- 
glar, and that leaving your lights on when 
you are away from home is one of the best 
ways to make it look occupied. But leaving 
the lights on all the time costs money and 
rarely fools the professional criminal. 


Let AudioLites Guard Your Home 

AudioLites turn ordinary lights into 
sound activated security systems. If any- 
one even approaches your home, Audio- 
Lite sensors pick up the sound and flood 
your yard with light, room lights come on 
instantly and intruders are frightened away. 


Never Stumble in a 
Dark Room Again 

Unlighted rooms, stairways and out- 
door areas are often hazardous due to 
inconvenient or hard to reach light 
switches. AudioLites light your way the 
minute they hear you coming. Just imag- 
ine the safety and convenience of having 
your driveway light up the moment your 
car approaches. 


AudioLites Work Anywhere 

Each AudioLite can be adjusted to turn 
on at varying sound levels. With a small 
screwdriver, you set the amount of sound 
needed to activate the lights . . . anything 
from a whisper to a loud shout. Lights are 
timed to stay on up to two minutes. Each 
new sound triggers the internal timer and 
begins a new countdown. So lights stay 
on while you’re in a room and go off auto- 
matically when you leave. For quiet activi- 
ties, AudioLite has a manual on-off switch. 


30 Day Money-back Guarantee 
Solid state construction and quality 
craftsmanship means no wear and tear on 
parts. AudioLites are UL approved and 
come with a ONE YEAR REPLACE- 
MENT WARRANTY. Try our Audio- 
Lites for 30 days, risk free. You'll won- 
der how you ever lived without them. If 
you don't agree that they add security, 
safety and convenience to your home, just 
return them for a prompt full refund. 


Free Shipping and a $20 Savings 
When You Order 4 or More! 

To give you total home protection, 
you'll want more than one AudioLite. 
Order 4 or more AudioLites and enjoy our 
extra discounted price of just $19.95 each. 
That means a package of 4 is just $79.80. 
YOU SAVE $20! 


Three Easy Ways to Protect Your Home in Minutes | 


The AudioLite Switch | 
turns on ceiling lights. It's ter- 
rific for dark stairways, hall- 


The AudioLite Plug plugs ways, entry ways, basements 
The AudioLite Socket is into any standard outlet and and garages. It installs quickly | 
as easy to use as screwing is designed to be used on т- and easily in place of your 
in a light bulb. This is the terior room lamps. Any room present light switch using 
AudioLite created for outside with a lamp can be sound ac- just a screwdriver. It takes 
flood lamps, driveways and tivated. The plug is portable only a few minutes, even for 
walkways. Works with up to and can be used anywhere. a novice. Works with up to 


150 watts. 


Works with up to 300 watts. 200 watts. 


Device 


Stops burglars by turning on lights before 
they break in. 


Extra Bonus — Order Today! 
And, if you order today we'll include 
eight FREE Burglar Alarm Warning 
Stickers for your windows and doors, with 
any order of 4 or more. A $3.95 value. 


Easy Ordering 
Over Our Toll-Free Line 

Order today by calling: 1-800-525-8624 
(In CO 303-762-1385). Or, send this order 
coupon to: Progressive Energy Corp., 3148 
S. York, #PS286, Englewood, CO 80110 


YES, | want to start enjoying the security, safety 
and convenience of AudioLites today. If in 30 
days, | am not fully satisfied, | can return my 
AudioLites for a prompt refund. 

C] Please send me — A. A AudioLite(s) at 
$24.95 each. (Include $2.50 shipping for 1, 
$3.50 shipping for 2 or 3) 

Г] | want to SAVE $20 and get FREE SHIPPING. 
Please send me 4 or more at $19.95 each — 
along with my FREE BONUS. 


3 models: (order any combination) 


_ ..Plug(s) _ Зоске{(ѕ) . | Switch(s) 
O Check Û MasterCard/Visa 0 C.O.D. 
Card# 

Exp. Date 

Name 

Address 

City... . oua 


====рЕС 


Progressive Energy Corporation 


3148 South York, #PS286, Englewood, CO 80110. 
TOLL FREE 1-800-525-8624. Іп CO 303-762-1385 
©1986 Progressive Energy Corp. 


to 
$30.00 


AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can: 


— be your own BOSS! 

— work full time or part tine, right at home. 

— 00 work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 


And there's plenty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 


But you ve got to get the FACTS before you can 
et started. So write NOW for your FREE Lifetime 
ecurity Fact Kit. It's yours to keep with NO 


OBLIGATION. 
wem rA FY 
SI I i = 
The Quality Alternative to | 
High-Cost Inflatable Boats! 


Why pay $600, $1000 or even more 

for an inflatable boat? 

Modem technology and new, 

improved materials make 

possible inexpensive yet 

long-lasting inflatables. 

Frices start at $60. 

Canoes, dinghies, 

y motormount boats 

| and speedboats. 

e FREE color catalog! 

Write: Sea Eagle: 
Dept.. PS62B 

PO. Box 944, 

Smithtown, NY 11787 

Or phone 516-724-8800 

Monday — Friday 

8:30am to 4:30pm EST 


1986 GOVERNMENT 
SURPLUS DIRECTORY 


| BUY FOR AS LITTLE AS | 
rU. ) ^ ON THE DOLLAR | 


SEA 

EAGLE B 

a7" x 4'6", 31 65. 

Holds 4 adults. 3 HP capacity 


i 

| 
| Moneyback Guarantee | 

JEEPS, CARS as low as $30. BOATS, HELICOPTERS, і | 
ў TYPEWRITERS, TRUCKS. You сап still buy 5,000,000 items 1 

from the U.S. Government. This manual shows you how to find 
i these bargains in your area at TREMENDOUS SAVINGS. Some | 
i actual prices . . . CARS $30, PICKUPS $40, SHIRTS 22€, 50 i 
і POWER BINOCULARS $3, and MORE. 

THIS NEW 1986 up-to-date directory includes a Bidders | 

List Application and listing of Defense Sales Offices. Our | 
| BIGGEST MOST COMPREHENSIVE DIRECTORY Only $4.00. n 

Cut out this ad and send to: SURPLUS, DEPT. B41 

4620 WISCONSIN AVE. N.W. WASHINGTON, D.C. 20016 


‚.. send NOW for your FREE 
Lifetime Security Fact Kit! 


FREE 
LIFETIME 
SECURITY 
FACT KIT 


The Foley-Belsaw Co. 
20202 Field Bldg. 
Kansas City, MO 64111 
Г] YES, | want to know more! 
Please rush my FREE Lifetime Security Fact 
КИ. 
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Cily State Zip 
( 


| 
Area Code Phone 


Geodesic Home 


Kits. 


Beautiful, Efficient, 
Affordable. 


Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable...remarkably beautiful...our homes are 
designed for a lifetime of savings. 

The most energy efficient homes on earth...up 
to 50%, more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system...(our 1813 sq. ft. 
house package is just $15,660!) 

Discover all the rewards of Monterey 
Domes living with our 100 page Color 
Catalog and Plans Book. ORDER TODAY 
for just $6.00. Unconditionally Guaranteed 
or your Money Back! 


[] Please rush my 100 page copv of Monterey Domes 
Cataloq and Plans Book. Enclosed is $6.00. 


[1 Also please send me the Monterey Domes Basic 
Dome Assembly Manual for an additional $5.00. 


| Name — | 
Address 
| City/State/Zip - | 
| = Send to: Е DOMES | 
oN pt. An- 
1760 Chicago Ave. 
| E YS Riverside, Calif. 92517 | 
MONTEREY DOMES 714-684-2601 


Maisons cR nuo NEN 


| REMOVES VOCALS FROM RECORDS! 
Now You can sing with the world's best bands! 
The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave the background! 
Write or call for a free brochure and derno record. 


LT Sound, Dept. PS, P.O. Box 338, 
Stone Mountain, GA 30086 (404) 493-1258 


And 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


STEREO TV 


SOUND FOR YOUR TV OR VCR 


Stereo Decoders & Adapterse Audio & Video 
signal processors* From $19 to $195* U.S. made 
guality® Exciting entertainment at home 


CALL OR WRITE FOR FREE CATALOG 


RHOADES 


Р.О. Box 1316 Dept. 413 
Columbia. TN 38402 (615) 381-901 


] Generators, Snowmobile parts, 
dais much more 


FREE CATALOG Y 
DISCOUNT PRICES 
SMALL ENGINE CITY 


2512 Lyndale За. Dem PS 2 
Мтвара, МЫ 55408 — 612 B72-4288 


Train at home for 
one of these 28 
career opportunities 


Free facts about Diplomas and 
Specialized Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
get a Degree. Send for free 
career facts about the exciting 
career program that interests 
you most. You will receive color 
brochure and information on ll eres oppor- 
tunities in the field you choose. Mail coupon 
today and see how easy it is to train at home for a 
great new career or advancement on your pres- 


== SEND FOR FREE FACTS! 


ICS International Correspondence ‘Schools | | 
| SINCE 1891 Dept.PCS16, Scranton, PA 18515 

Please send me free facts, color brochure and full infor- | 
i mation on how | can study at home for the career | have 


Toss, 


i chosen. | understand | am under no obligation and no | 
salesman will visit. CHECK ONE BOX ONLY! 
ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED | 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
C] Business Management Г] Mechanical Engineering i 

yg C Accounting Technology 

| [ ] Business Management z Civil Engineering Technology | 

with option in Finance .] Electrical Engineering 

i O Business Management Technology | 

with option in Marketing [ ] Electronics Technology 

| ———————(АҢЕЕН DIPLOMA | PROGRAMS —— — — —— | 
[ ] High School [Г] Small Business Mgmt. 

Г] Auto Mechanics Г] Microcomputer Repair 

L] TV/VCR Repair С Gun Repair 

C Surveying & Mapping Г Motorcycle Repair 

O Drafting Г] Police Sciences 

Г] Electronics C Catering/Gourmet Cooking 


[.] Wildlife/Forestry Conservation | ] Bookkeeping | 
L] Computer Programming ] Art | 
C] Diesel Mechanics 5 Small Engine Repair 
C] Electrician - Fitness & Nutritrion | 
пал} 


These courses are offered by ICS and North American ن‎ 


How A Failure At 40 
Gan Retire A Millionaire 
Before 50 


More important, how anyone can start over at any age and retire a millionaire in less than ten years. See below. 


.J had just reached the age of 40, I didn't have a job and I was worse than broke. I owed more than $50,000 
- my only assets were my wife and 8 children. We were renting an old house in a decaying neighborhood, driv- 


ing a 5-year old car that was falling apart, and had maybe a couple of hundred dollars in the bank. 


Within one month, after using the principles of The Lazy Man's Way to Riches, things started to change — to 


put it mildly. 


* We worked out a plan to pay off our debts — and stopped our creditors from hounding us. 
* We were driving a brand-new Thunderbird that a car dealer had given to us! 


* Our bank account had multiplied tenfold! 
* All within the first 30 days! 


And today.... 


e I live in a home that's worth over a half-million dollars. — 
е Town my ‘office.’ It's about a mile and a half from my home and is right on the beach. 
e J own a lakefront ‘cabin’ in Washington. (That's where we spend the whole summer — loafing, fishing, 


swimming and sailing.) 


* | own two oceanfront condominiums. One is on a sunny beach in Mexico and one is snuggled right on the 


best beach of the best island in Hawaii. 
e I have two boats and a Rolls Royce. All paid for. 


e I have a net worth of well over a Million Dollars. But I still don't have a jab..." 


You think you've got problems? 

Well, I remember when a bank turned me down for 
a $200 loan. Now I lend money to the bank — Cer- 
tificates of Deposit at $100,000 a crack. 

I remember the day a car dealer got a little nervous 
because I was a couple of months behind in my 
payments — and repossessed my car. Now I own a 
Rolls Royce. I bought it outright — with cash. 

1 remember the day my wife phoned me, crying, 
because the landlord had shown up at the house, de- 
manding his rent — and we didn't have the money to 
pay it. 

Now we own five homes. Two are on the oceanfront 
in California (1 use one as my office). One is a 
lakefront ‘‘cabin’’ in Washington (that's where we 
spend the whole summer — loafing, fishing, swim- 
ming, and sailing). One is a condominium on a sunny 
beach in Mexico. And one is snuggled right on the best 
beach of the best island in Hawaii — Маш. 

Right now I could sell all this property, pay off the 
mortgages, and — without touching any of my other 
investments — walk away with over $750,000 in cash. 
But ] don’t want to sell, because I don't think of my 
homes as ‘‘investments.”’ Гуе got other real estate — 
and stocks, bonds, and cash in the bank — for that. 

When I was 40 I lost my job. Because I was head 
over heels in debt, my lawyer told me the only thing 1 
could do was declare bankruptcy. He was wrong. 1 
paid off every dime. 

Now, I have a million dollar line of credit; but I still 


PROOF! 
Don't take my word for it. These are excerpts from 
articles in newspapers and magazines: 


He only works half the year in his stunning office on 
California's Sunset Beach, and even when he's there he puts 
in short hours. ... In other words, Joe Karbo, 48, is the pro- 
totype for.. "Тһе Lazy Man's Way To Riches”. А 
Money: | 

sae does more than dwell on personal problems: he solves 


: Which is a nice change: Karbo almost went bankrupt back 


The book has drawn РЕ Я of letters from persons 


whe have profited by it. 
Angeles Herald- ner: 
Going broke was the best thing that ever happened to 
| me," explains Joe Karbo who went from one business trou- 
ble to a million-dollar business fortune... 
Forbes: 


After bouncing around show biz, advertising, and real 
estate, he made his fortune.... 


| Money Making Opportunities: 

Maybe Joe Karbo has the secret. Don't you think vou owe 
it to yourself to find out what it is all about?. . . I just finish- 
ed it — and I'm off on a vacation myself. Get the idea? 
Long Beach Independent: 

He's hsp the path to riches for the lazy man. 
The Kansas City Star 

He prints sinterneni5 like “Most people are too busy earn- 
ing a living to make any money."' He should have added that 
too many people these days are too busy earning a living to 
do any living. 


don't have a Job. Instead, ] get up every weekday morn- 
ing and decide whether | want to go to work or not. 
Sometimes I do — for 5 or 6 hours. But about half the 
time, I decide to read, go for a walk, sail my boat, 
swim, or ride my bike. 

I know what it's like to be broke. And I know what 
it's like to have everything you want. And I know that 
you — like me — can decide which one it's going to 
be. It's really as easy as that. That s why I call it “The 
Lazy Man's Way to Riches.’ 

So I’m going to ask you to send me something | 
don't need: money. Ten dollars to be exact. Why? 
Because I want you to pay attention. And I figure that 
if you've got $10 invested, you'll look over what I send 
you and decide whether to send it back...or keep it. 
And I don't want you to keep it unless you agree that 
it's worth at least a hundred times what you invested. 

Is the material ‘‘worth’’ $10? No — if you think of 
it as paper and ink. But that's not what I'm selling. 
What I am selling is information. More information 
than I give when I'm paid $1000 as a guest speaker. 
More information than I give in a one-hour consulta- 
tion for $300. 

But you're really not risking anything. Because 
first, I don't want you to send me any money — at 
least none that I can use. Instead, as a token of your 
sincerity, send in your check or money order and 
postdate it for a month from today. You see, it's not 
really money because it's not negotiable — besides, I 
won't even touch it for 30 days anyway. 

In this way you'll have plenty of time to receive my 
material, look it over, try it out and prove to yourself 
that everything | am telling you is true. 

If you don't agree that it's worth at least a hundred 
times what you invested, send it back. Your uncashed 
check or money order will be put in the return mail. 

How do you know I'll do it? Well, if you really want 
to be on the safe side, postdate your check for a 
month from today — plus an additional week. That 
way you're sure to have plenty of time to receive it, 
look it over, try it out. 

1 know what you're thinking: “Не got rich telling 
people how to get rich." The truth is — and this is 
very important — the year before I shared ‘Тһе Lazy 
Man's Way to Riches," my net income was $216,646. 
And what I'll send you tells just how I made that kind 
of money...working ''part time" ...a few hours а 
day...about 8 months out of the year. 

It doesn't require '*education.'' I'm a high school 
graduate. 

It doesn't require ''capital." Remember I was up to 
my neck in debt when I started. 

It doesn't require "luck." Гуе had more than my 
share. But I'm not promising you that you'll make as 
much money as I have. And you may do better. I per- 
sonally know one man who used these principles, 
worked hard, and made 11 million dollars in 8 years. 
But money isn't everything. 

It doesn't require ''talent." Just enough brains to 
know what to look for. And ГИ tell you that. — 

It doesn't require '*youth." One woman I worked 
with is over 70. She's travelled the world over, making 


all the money she needs, doing only what I taught her. 

It doesn't require ''experience." A widow in 
Chicago has been averaging $25,000 a year for the past 
5 years, using my methods. 

What does it require? Belief. Enough to take a 
chance. Enough to absorb what I'll send you. Enough 
to put the principles into action. If you do just that — 
nothing more, nothing less — the results will be hard 
to believe. Remember — I guarantee it. 

You don't have to give up your job. But you may 
soon be making so much money that you'll be able to. 
Once again — I guarantee it. 

What I'm saying is probably contrary to what 
you've heard from your friends, your family, your 
teachers, and maybe everyone else you know. 

I can only ask you one question. 

How many of them are millionaires? 

So it's up to you. 

A month from today, you can be nothing more than 
a little older — or you can be on your way to getting 
rich. You decide. 

The wisest man I ever knew told me something I 
never forgot: "Most people are too busy earning a liv- 
ing to make any money." 

Don't take as long as I did to find out he was right. 

I'll prove it to you, if you'll send in the coupon 
now. I’m not asking you to ''believe"" me. Just try it. 
If I’m wrong, all you've lost is a couple of minutes and 
a postage stamp. But what if I'm right? 

Some have called it a Miracle. Some have called it 
Magic. You'll call it “The Secret of the Ages." 

As for me, I thank God that before he died 
Millionaire Joe Karbo left, for all to share, the secret 
of “The Lazy Man's Way to Riches." The above 
story, which is in his own words, is his gift to you. 


Because of the nature of this special offering, we 
can guarantee delivery only to the readers of this 
publication who respond within the next 10 days. 

After that date, orders will be filled on a “first 
come, first served’’ basis as long as supplies last. 

To order, write your name and address on the 
coupon and send it with your $10 today. 

If you have any questions, you may call us at (714) 
898-4357 during normal business hours. Make your 
check or money order payable to Financial Publishers. 


© Joe Karbo - 1985, 17105 South Pacific, 
Sunset Beach, CA 90742 


Swi Statement: 

"On the basis of my professional relationship as 
his accountant, I certify that Mr. Karbo’s net worth 
is more than one million dollars.'' 

Stuart A. Cogan 


Bank Reference: 
Bank of Westminster 
8251 Westminster Avenue 
Westminster, CA 92683 


Financial Publishers 
17105 South Pacific, Dept. 256 
Sunset Beach, California 90742 


You may be full of beans, but what have I got to 
lose? Send me The Lazy Man's Way To Riches. 
Enclosed is my check or money order postdated a 
month from today! 

If I return your material — for any reason — 
within that time, return my uncashed check or 
money order to me. On that basis, here's my ten 
dollars. 


Name 
[Please Print Clearly] 
Address 
City 
State Zip 


SORRY — NO COD'S 
(All foreign orders please add two dollars) 
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Classified Opportunity Mart 


Reach 4\5 million readers every month with an ad in Popular Science's Classified Opportunity Mart. APRIL Issue Deadline (on 
sale MARCH 11) is JANUARY 24. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. 
Display Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) 
Advertisers using box number in ad must furnish name & street address for our records. Send order & remittance payable to 
POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


Mary C. Ansbro, Class. Adv. Dir. 


AUTOMOBILE 


BUILD A BIKECAR V p & 
| The Amazing Mini Car 
| Built with Bicycle 
Parts! Electric- Pedal 
d! 


SENG TD 


* Af SPORTRAN CO. 


РОТУ p 0. вох 7077-5 
* Endicott, NY 13760 


Like Old Cars? 
Subscribe to Hemmings Г b: | 
Motor News, world'slarg- k 
est old car marketplace. is 
Hemmings has over 600 
pages of ads each month, crammed with thou- 
sands of old cars and parts for sale. Only $16.75 
for 12 giant issues. Subscribe to the ‘bible’ of old 
car callectors today. Send to: 

Hemmings Motor News 

Dept. 217, Box 100, ides VT 05201 

ORDER TOLL FRE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 
VISA/MasterCard Only 


pon FOR AL ACES EASY TO BUILD": 


‚ 2 seat PEDAL CAR! : 


$ TL 
Built using 2 bikes. 
Multi-spee 
4 wheel brakes. 

uw Inexpensive. 
Electric Drive now available. 


GIFTS 
Dept PS2 
* 1124 Mulvey Ave., Winnipeg, MB. Canada R3M 115, 


* 
HEREKE" 


EY BACK" GUARANTEED. $9.95 PPD. 


BRANFORD, CT 08405. 
ENGINES, MOTORS 


“SPLIT-A-PHASE”. Run 3-phase motors 
on single phase. Plans $5.00. Free infor- 
Electro, Box 4405, Lincoln, NE 


mation. 
68504. 


BIG 9,000 LB 12V WINCH 


MASTERING USED 
of valuable self-help books for men/women. 
Catalo 
horse, 


| WWII Jeep; 


cT Plans $7.95: 


IITITTTTTI 


USED САЯЗ New line 


$1.00, Refundable. Write: White- 
О. Вох 6125-A2, Boise, ID 83707. 


KIDS 2 SEAT REPLICA CARS 
2/5 scale. 12v electric, 2-4 mph 
Beautifully scaled down! 
Ford T Model Pick-up; 
'23 Mercedes Racer, 
1913 Stutz Bearcat; 
1911 Rolls Royce; д 
Bugatti С.Р; T 
Cheap, easy & fun .- BUILD IT 
Step-by-step plans : Simple! 
1 car - $9, 2 cars - $15, all 6 only $25. 
KIDMANS BOSTON BUCKBOARD. 
(2/3 scale - 1901 Baker Electric) 
= 12v electric, 4-12 mph 
c ^ ^ BLOWS PEOPLES MINDS! 
г А Practical & good fun 
Ж Beautifully scaled 
ps 3 Easy & cheap to build 
" Bicycle & scrap parts 
` Step-by-step plans $11.50 
(with Kids cars only $9) 
Box 1238, MARBLEHEAD Ma 01845 
KIDMANS.KIDMANS.KIDMANS.KIDMANS 


KITES 


KITES! 


FREE COLOR CATALOG 
Choose from over 100 kites. \ 
* Many unusual & innovative designs • 

Call or write for your free catalog today! 


Into The Wind (303) 449-5356 


| 2047-P Broadway, Boulder, CO 80302 


BATTERIES 


RECHARGEABLE Nicads, all sizes. Cells 
and packs. Sase for catalog. Lynntronics 
Battery Sales, 6248 N. 43 Ave., Glendale, 
AZ 85301. 


12 V DC HYD 


$359.00 (includes 10' remote control 


mounting bolts & solenoid assy) 
e Winch Line $.29 Ft. Holds 150 FI 


COMPLETE WITH 
RESERVOIR 
$179.00 


i Winch Line $.34 Ft. Holds 100 А 


5 or more $350 00 


Absolutely the toughest 12V Winch on the market. We have sold thousands. 
ior Wreckers, Pole Trucks, Front Mounts for Trucks, Ete, Guaranteed 


ORDER DIRECT FROM 
THE FACTORY & SAVE 


DUMP UP TO 13,000 LBS 
PIERCE HYD. DUMP SYSTEM $515.00 COMPLETE Cay 


$515.00 COMPLETE 


jor more $465.00 
12 V Pump & Reservar, 4 Cylinder & Scissors Lines 


System inctudes - 


9 Фо 


Switches and Braces necessary for installation on truck gr srader 


PIERCE SALES 
EXPRESSWAY 287 • НЕМАІЕТТА, TEXAS 76365-(817) 538-5643 
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Dorothy Ellis, Sr. Class. Adv. Asst. 


AUTO SUPPLIES & EQUIPMENT 


CARPETS, tops, shocks, suspension parts 
for all cars 1935-1980. Free catalogue. 
Kanter Auto Products, 76P Monroe, Boon- 
ton, NJ 07005. 


MOTALOY ring valve job while driving 


guaranteed $10.00 two $18.00 postpaid. An- 
dris, Box 34081, Dept. 5, San Francisco, 
CA 94134. 


ALTERNATOR Generator Rebuilding 


Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


ASTRONAUTICS 


ANTIGRAVITY — PARANORMAL — 
ENERGY. Free Brochure. HEER, Box 5286, 
Springfield, VA 22150. 


ROCKET MOTORS. Build your own. 5 
Ib. to 500 Ibs. thrust. Reload Estes engines. 
Instructions, Formulas, Plans, $15.00. 
Rockets, P.O. ‘Box 1881, Murfreesboro, TN 


BUILD YOUR OWN. 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
AN EVENING! 


wur brother) we Î ped 
WORKING SAMPLE a ве анти 
MAKE YOURSELF trom materiais youl find 


send 52 00 10 
Dept. PS 2. THE TELEFLITE CORPORATION, 
11620 Kitching St.. Sunmymead, Calil. 92388 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower eng- 
ine powered. Carries one man plus. Flies 
over land/snow / water. Complete plans and 


| booklet. $9.95. Aero-Projects, Box 5118Р5, 


Clinton, NJ 08809. 
TOOLS & MACHINERY 


wes. LATHES 


x 14" co $250 & Ц 
‘Precision Tools | 


Show Де, лян 


| CAMPBELL 10015 COMPANY 


UNIVERSAL For work shops and hobby en- 
MACHINE TOOL — gineers. Reasonable price. Avail- 
able inch or metric version. 


KOTIRUN ЕТЕК COMPANY 
No. 5-8, 1-Chome, Tsukiji, 
„ Chuo- ku, Tokyo, Japan. 
-ad Telex: 0- “252-3476 476 


LATHES - MILLING MACHINES 
| MACHINE SHOP SUPPLIES - TOOLS 


Call Tol Free 1- 800- 877. 6500 
nw VA. и, 


Hurrica 25526 
| REPRESENTATIVES OF MANY MANUFACTURES 
CATALOGS $1.00 (OVER 200 PAGES) 


| inated table top. 


4' METAL Cutting Lathe $104.50. Tai; 


15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Suppli 
Free Literature. Pyramid Products, ^ 
nen South 7th Avenue, Phoenix, 

41. 


“SHARPENERS REPORT” Month 
Newsletter, Sharpening Guidebook, Ang 
Wall Chart, Free details. Skog Compan 
Dept. Р52, P.O. 22559, Minneapolis, M 
55422. 


SMALL FOUNDRY Furnace. Supplie 
Literature. Pyramid Products, Dept. А 
3736 South 7th Avenue, Phoenix, AZ 8504 


BOLTS, SCREWS, TOOLS. 
SALE, DIRECT. Guaranteed. Catalog $1. 
(refundable). Camelot, Dept. 33, Box 6 
Bristol, Wisconsin 53104. 


ВОАТ$, | 
INBOARD/OUTBOARD MOTOR 


EVINAUDE—OTHER BRANDS 198 
BARGAINS... All Sizes. .. $2.00 Handlin 
Scott McCulloch parts.. Electra Marine, 6 
Merrick Road, Lynbrook, New York 1156 


BOAT KITS-PLANS-PATTERNS-FRAM 
KITS-200 Designs-40th year-8'/ 80'-Plywoa 
Fiberglass-Steel-Powerboats-Cruiser 
Sportfishers-Houseboats-Hydroplane 
Runabouts (Canoes Kayaks)-SAILBOA 
Daysailers-Trailsailers-Multihulls- SU 
PLIES-Epoxies- Polyesters- Cloth-Foan 
CATALOGUE $3.00 (Airmail $4.00) (Е Во 
Amateur Boatbuilding $6.00). Cle 
16-5 Aqualane Tonawanda, NY 14150 


BOAT Plans— Patterns—Kits—Hu 
dreds of designs—Sailboats—Powerbo 
— Sportfishers—Rowboats—Duckboats 
Bassboats —Canoes—Hydroplanes—Si 
ple construction— Proven results— Ту 
mendous savings! Gigantic 160-pa 
catalog $3.00 ($4.00 Airmail)—Includ 
Free "Boatbuilding Supplies" catalo 
GLEN-L, 9152 Rosecrans, Box 7565Р Be 
flower, CA 90706. 


HOME CRAFTSMAN 


"GETTING Started in Stained Glas 
" 00. от Вох 2065Х. Hanov 
А 023 


DOES YOUR SUMP PUMP WORK d 
ing power failure - Ours Does - withou 
plumber. Catalog $1.00 Refundable. Re 
dential Safety Systems Inc., 899 Bouleva 
Е, Room 2D, Weehawken, NJ 07087. 


MAKE your own work bench from a la 
Southern Pine, Box 10! 
Bay Minette, L 26507. 


MAKE WOODEN TOYS-—PROJE 
—100's Plans, Kits, Hardwood Parts ( 


| craft, furniture), Tools, Wood, Suppli 


Color Catalog $1.00 - (614) 484-436 
Cherry Tree Toys, Belmont, OH 43718-03 


STEAM ENGINE KITS, Power models 
savings to you! Send $1.00 for literatu 
Р.М. Research Inc., Dept 5, Rd #2, Box 
Wellsville, NY 14895. 


HOL-TITE Suction cups. Specially 
mulated resin. Four 11" crystal clear HC 
TITES $1.50 pp. Money back guarant 
Specialty Sales, Box 310, Worcester, 
01606 


PVC PIPE FURNITURE Pays big! Ma 
plans and kits. brochure. Casual, H 
208P, Tewksbury, MA 01876. 

SPECIAL SERVICES 


INFORMATION On Anything. Ferg 
son Research Specialists. 60-15 Woods 
Avenue, Woodside, NY 11377. 


DO IT YOURSELF 


ELECTROPLATING. Complete Textbook. 
Electrop ый. Metallic/Nonmetallic Items. 
$11.95. . Tropic, Box 95P, Palm 
Bay, FL 32905. 0095. 


APPLIANCE REPAIR— Book written by 
Retired Service Technician shows trade se- 
crets, Free Details, DLR Publications, 713 


| Silverstone, Richardson, TX 75080-D. 


LE CATALOGS!! Ever 


| 1600 VALUAB 
| Subject Imaginable! Directory US$4.00. 


Catalogs Galore, 7914-S2, Springfield Vil- 
lage, Springfield, VA 22152. 


NEWI... REPAIR ANY TV... EASY. 
Write, Research, Rt. 3, Box 601BA, Colville, 
WA 99114. 


“PROFESSIONAL GIANT SCREEN 
PROJECTION TV—"Don't be fooled by 
cheap imitations!” . . . "Build the best for 
home or high profit with lenses and screens 
utilized by SONY, ZENITH, SYLVANIA, and 
MAGANAVOXI!" .. . Simple construction! . 
Illustrated information and complete parts 
catalog $2.00... Money back guaranteed! 
. . . POLI-VISION, 187-P Cypress St., 
Throop, PA 18512. 


4,321 CATALOGS listed. Sources For 
пур $5.00 е Box 92452X, At- 
lanta, GA 30314. 


SOLAR, GREENHOUSE, AND ENERGY | 


SAVING PRODUCTS CATALOG! 


Complete systems, components. 
Features famous Sun-Lite" products. 84 pages. 


Order Irom one expert source, America's largest energy 
saving mail order house! $1.00 ppd. 
SOLAF, COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105. 


PROJECTION ТУ. 

to project 7 Foot picture .. 
rable to $2,500 projectors . 
less than $30.00 . Plans and 8" Lens 
$19.95... Illustrated information FREE. 
Macrocoma-af, Washington Crossing, Penn- 
sylvania 18977. Creditcard orders 24 hours 
(215) 736-3979. 


. Convert your TV 
. Results compa- 
Total cost 


CHANGE your own keys, home or busi- 


ness. Complete kit $24.95, includes easy 


| to follow instructions. Security Lock & Safe, 


G-4069 Clio Rd., Flint, MI 48504. 


INVENTORSI Save money. Get quede own 
pon. Step- nre layman's langu 

nd $6.45. Do-It-Yourself Patent Gu "à 
PS, Box 2774, Pittsburgh, PA 15230. 

COMPLETE prewired Helium - Neon 
LASER KIT. Build laser gun sight or have 
laser show. Free Brochure. Norrell Inc. 416 


W. Main, Jacksonville, AR 72076. (502) 
982.2139. 


AUTOMOBILE FUEL CON- 
VERSION. Amazing free report. Merit, Box 
5363, ешце. 40205, 


GRAAFF GENERATOR 
200, 000 Volts of Electroastatic Energy. Ex- 
periments. Lightning, Truly "Hair Rais- 
ing”. Free Details. Associated Scientific, 
Box 15098, San Diego, CA 92115. 


SPECICTS. 


DMPUTERS 
Ф DISK SERVICE MANUAL Il......... 
e DISK DRIVE TUTORIAL П-........... 17 


© PRINTER & PLOTTER MANUAL ..... t 


© COPIER MANUAL ==. 

© COMPUTER PHREAKING .......... 5 
© ABSOLUTE COMPUTER SECURITY ....9 
Ф SUPER RE-INKING METHOD 
@ STOCKPRO II (BASIC listing included) . 12 


pe & SCIENTIFIC 
© HEAL THYSELF I 


B B së хш = а 


Ги 


e ELECTROMAGNETIC BRAINBLASTER 3 | 


6 THE "GOLDFINGER" ++ «enn 
e THE "SILKW НЕЕ 
® VORTEX СЕМЕВАТОВ + + = +++ = тв + + 7 
@ KW-HR METERS - +++... mmm m mn 
® VOICE DISGUISER 
e TELEPHONE RECORDER INTERFACE .7 
e TV DECODERS & CONVERTER 7 
Ф ULTIMATE LOGIC PROBE ...... +... 7 
® HEAT X-CHANGER ....... ++... +... +. = 7 
© TESLA CONNECTION. ..... +... - 
Ф SURVIVAL GUNS & AMMO sess... 
Sg FIREWORES *o£4 on . = PRP B BO E а в B = ж 
PLUS 60 MORE PUBLICATIONS! ! By John Williams, 
IEE (former NMSU, CS gent зе seen on CBS, 
АВС, etc. Please add $2 shi Free 51 
| CATALOG for all orders over фрла on state-of-the- 
[art energy, wei electronics, computers, medi- 
al, financial. Please order today. Thank you. 
Consumertronics Co. 
2011 CRESCENT DR., P. O. DRAWER 537 
ALAMOGORDO NM 88310 


See ee RP ec eRe SE 


HIDING PLACES 
Protect Your Secrets. Experience the satisfaction of 
knowing your valuables are extraordinarily well hid- 


den, yet readily accessible. Fully illustrated book 
gives details and complete instructions for 21 ingen- 
ious hiding places in your home. Satisfaction guaran- 


| teed. Send $6.95 to: 


Home Security Systems, PO. Box 6103, Depot C., 
ا‎ RC Canada, VEP 5L4 - 


Z AMAZING 


SCIENTIFIC and ELECTRONIC 


N DEVICES” 


PLANS — All Parts Available in Stock 


e LCS BURNING CUTTING CO2 ee $20.00 
e RUB3 by LASER RAY PISTOL .. 


. GRAI GRAVITY GENERATOR 
e MAGNETIC CANNON/PROJECTOR. 


KITS — Includes Plans and Parts 
e [ HC2K SIMULATED RED/GRN/YEL M " 


LASER... 

» BTC3K 250,000 VOLT TESLA COIL....... 159 a 

e IOGIKION RAY GUN... ...109.50 

e PSP3K PHASOR SHOCK WAVE PISTOL.. -49.50 

e STGIK—STUN/PARALYZING СОМ... 39.50 
• INFIK INFINITY TRANSMITTER...........134.50 


| e MFT1K 2-3 MILE RANGE FM VOICE — 
XMTR PC BOARD .. 


ASSEMBLED AND TESTED PRODUCTS. 
. TU RED 1MW PORTABLE HENE 


e TCL30 SOLID STATE TESLA COIL 35KV ..74.50 


e |PG50 POCKET PAIN FIELD GENERATOR.64.50 
* BLS10 BLASTER DEFENSE WEAPON .....89.50 
e \TM10-—100KV SHOCK AND STUN GUN. 99.50 
a PPF10 PHASOR PAIN FIELD PORTABLE 249.50 
e SNP20 SECURITY PHONE LISTENER .....99.50 
e CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
dA M INCLUDED FREE WITH ALL ABOVE 


PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, 
MO, VISA, MC TO: 

INFORMATION UNLIMITED 
Р.0.В0Х716, ПЕРТ. РВ AMHERST, NH 03031 


MICRO BUGS 


Highly advanced bugging equipment. Ultra- 
small transmitters. concrete mics, telephone. 
pen bugs and much more. Send $2.00 to 
=, MICROCOM for catalog 
(REFUNDABLE). Unbeatable 
prices. 


THE METAL ROOFING SYSTEM 
б>. TODAY'S HOME OWNER 
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FOR MORE INFORMATION CONTACT MET-TILE, INCE 


DEVICE 


арены conversations іп your 

bres or Connecis between any 

a" a "чаре recorder and your tele 

phona taris. automatically when 

phone is peii sinh Records both sides of 

MAIOR Stops recorder when phone is 
ung up 


(Super powerful) 


ا 


10 times more powerful than other mice Tas у 


Бун to A mile to any FM radio. Easy to assemble kit. 

М ене inot enc.) -— [305] пе or pens 
shipping per item to 

Box PS-2052, Melbourne, FL 32901. COD. ве. 

cepted. For catalog of transmitters. voice Beram- 

Biers and other specialty items, enciase $2 to USI 


РО. Box 4268, Ontario, CA 94764 


THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniature FM trans- 
| mitter uses a 4-stage circuit NOT to be con- 
fused'with a simple wireless microphone. Up | 
to 1 mile range. So sensitive, it will pick-up a | 
persen whispering 50 feet away! Use with any 
FM radio. Complete kit only $29.99. Tax 
included. FREE SHIPPING. COD add $4.00. 
Visa & Master Card Welcome. 
DECO INDUSTRIES 
Box 607 
енип Hn ened? M 10507 


Available conl d a ere in the U.S. 


AVIATION 


"JET/GAS TURBINE CAREERS!" 
Homestudy courses—theory, maintenance, 
overhaul. AMERICAN JET SCHOOL, 
Dept. PS-5, Darby, Montana 59829. (406) 
349-2100. 


BOOMERANGS—WORLD'S BEST! 
Incredible returns, exciting Sport! FREE 
catalog ...80 boomerangs. 32 illustrated 
рее BoomerangMan, 1806-2 N. Third, 

onroe, LA 71201-4222. 


HOBBY HELICOPTER. “Choppy” ultra- 
light single-seat helicopter. Simplified con- 
struction— motorcycle engine. Brochure: 
$3.00. Polynova, Box 6705, St. Remi, Que- 
bec, Canada JOL 2L0. 


FLYING MADE EASY 
In Bensen Gyrocopter. Send $10. for "SDF" 
Information packet to: Bensen Aircraft, 
POB 31047, leigh, NC 21622. 


AIRGUIDE —"Launching Aviation Ca- 
reers While Repairing Airplanes!” GET 
STARTED booklet opens horizon of oppor- 
tunity. $10.00. 1913 Pacific Place, Mt. Nor 
non, WA 98273. 


DEPENDABLE LOW-COST 
HOMEBUILT HELICOPTER 


ж Design Selection * Parts Fabrication 
+ Construclian ж Kils 


с бен 95 Check or MO. 


н. С Guide Publishing 
, Box 50485, Dept C-1 

" Midwest City, OK 
73140 


JET POWERID 


KY KOPTER 


No License Required e Hover Flight 
Vertical Take Off and Landing 


Sky Kopter (Jet)... 
Sky Cycle (Jet) m 
BW Giro Kopter (Gas) ...... 
BW Homebuilt 
Helicopter (Bas) 
Hobby Helicopter Book 
| All Plans — $3.00 Postage 


Information Pack $5. 00 
Includes: Specs, Photos, Kiis, Prices 


C7 | BW ROTOR CO.,INC. 
IAJ P. O. Box 391 — PS 


! Towanda, KS 67144 


The Homebullt 


JET HELICOPTER тапи. 


LOW - COST DESIGNS / ASSEMBLY METHODS 


| ® Carries one person-plus @ Vertical take-off & landing 
oe ® Hand-tool construction e Can be flown without 
a license & Uses low-cost fuel 


< . CONSTRUCTION 
MANUAL 
— Completely illustrated — 
_ Only 5 11.00* 


e THE 
| 
4 A хо Helicopter Experimenter's 
аф HANDBOOK 
Fillad with designs, data, methods and supa liges 
for ine rotary-wing hobbyist (illus). Only $10.00" 
"BOTH ABOVE BOOKS: ONLY $18.00 
FOREIGN: add 57 per book postage. Send U.S- funds only. 
Kit 4 plans info: $3 or FREE with $18 order! 


РО. Вох 50-A 
Riderwood, MD 21139 
US. A. 


STARCRAFT I 


2-man aircraft designed for vertical 
take-off and landing. Cruise at over 
100 MPH. Build from kit. Components 
now available. For info, send $10.00 to 
Starcraft, 36 W. Fayette Ave. S.L.C., 
Utah 84101. 


SALESPERSON DISTRIBUTOR; 


WANTED 


AN Ohio Oil Co. offers Plenty Of Mon 


pl 


us cash bonuses, fringe benefits to m 


ture individual in your area. Regardless 
experience, write ТО. Read, Pres., Ате 
can Lubricants Co., Box 426, Dayton Oh 


KNAPP 


45401. 


THERE IS MONEY 


Start earning extra cash instantly . . . plus 
receive a 30% discount on a pair of cushion comfort Knapp 
shoes for yourself from the largest direct selling shoe 
company in the entire country. Over 20,000 sales people 
like yourself аге making money every day selling from our 
full color catalog featuring over 250 attractive styles for 
men and women including dress, casual, work, safety and 
outdoors. Knapp will send you a complete FREE 
SELLING KIT, including everything you need to get 
started earning extra money immediately. There is no nsk 
when you sell Knapp shoes. We support our sales people 
with free training and back our shoes with an unconditional 
money back guarantee. No cost! No Obligation! 

Send coupon today!! 

Thomas McCaffrey, KNAPP SHOES, One Knapp Centre 
Dept. 5659, Brockton, MA 02401 

Name 


Address 
City 


state Zip 


America Works 


in Knapp Shoes 


CARTOONING SIGN PAINTINC 


CARTOON for Fun and Money!!! Fri 


booklet! Cartoons, Box 40614B, Detroi 


M 


ichigan 48240. 


SIGN Painting— Easy Method. Free Ca 
ER Kaufman Supply, Centertown, M 
5023. 


BOOKS & MAGAZINES. 


LIVE 
STEAM 
A monthly magazine 
with plans/instruc- 
tions for steam- 
powered machining 
projects, including 
locomotives you 
сап ride! 

$25 per year check or charge card call 
800-824-7888 Operator 660 or write 
Live Steam, Р.О. Box 629-A1 
Traverse City MI 49685 
MONEY-BACK GUARANTEE 


FAMILY Bibles - Beautiful Bible Storie 
Taped Bible Cassettes. Details $2.0 
Bridges, Box 5460, Hollywood, FL 3308; 


PUBLISH Your Book! Join our succes 
ful authors. All subjects invited. Publicit 


advertisin 


, beautiful books. Send for fac 


filled booklet and free manuscript repor 
Carlton Press, Dept. PS, 11 West 32 Stree 
New York 10001. 


GET RICH QUICK SCHEMES Lega 
Proven! Write: The HOG, 8048 Midcrow: 
Suite 321PS, San Antonio, TX 78218. 


FEBRUARY 1986 | 13 


Book Cont. 


in 11151 


A bi-monthly 
magazine with 
plans/instructions 
for metal-working 
projects you can 
build. $18.50 per 
year Check or 
charge card – 

call ime 


THE Machinist HOME 115$ 


800-824- Machinist Operator 660 or write 
The Home Shop Machinist, Box 1810-A1 
Traverse City MI 49685 
MONEY-BACK GUARANTEE 


REFERENCE. Preserve your cop- 
ies of Popular Science for future reference 
with handsome library cages. Each sturdy, 
durable case holds a year's issues. Covered 
in bright red simulated leather with the 
logo embossed in bold. $6.95 each. 3 for $20 
or 6 for $36, ори, Us U.S.A. only. Allow 5 

eli 


weeks for delivery. Send 
order to Jesse Jones Box Co 
P.O. Box 5120, Philadelphia, 


check or money 
‚ Dept. PS, 
А 19141. 


INDEXES to POPULAR SCIENCE avail- 
able; full set of 13 for $13, postage paid. 
For 1984 only, send $1.75 to: POPULAR 
وو‎ INDEXES, Box 2017, Latham, 

12111. 


COMPUTERS 


Ti-98/4A Software/Hardware bargains. 
Hard to find items. Huge selection. Fast 
Service, Free Catalo ой. Enterprises, Box 690, 
Hicksville, NY 11801. 


SATELLITE TV 


SATELLITE TELEVISION ANTENNAS 
complete detail Pw for home construc- 
PO "Ryu $5.00. Jansen Electronics, 

ox 168A, Dundee, OR 97115. 


LLITE TV... LOW PRICES on 


binis receivers, LNA‘s, etc. . . . Factory 

anteed. Send $5.00 for the most com- 

plete catalog and information available. 

tellite World, Р.О. Box 640, Cuyahoga 
Falls, OH 44221. 


SATELLITE system $449. Information 
$1.00. Starlink, 2603-16P Artie, Huntsville, 
AL 35805. 


BUILD Your Own Satellite TV Receiv- 
ing Буве And Save! Instruction manuals, 
schematics, circuit boards, kits! Send 
Ma ed envelope for complete listing: 
pal XANDI, Box 25647, Dept. 24JJ, Tempe 


PLANS. 12' Satellite Dish. Satisfaction 
aranteed. $7.95. Boyd, Box 1463-F, Oak- 
le, CA 95361. 


THE NEXT GENERATION of satellite sys- 
tems is here! Popular ECHOSTAR system, 
scramble-ready. $599 Complete! With in- 
stallation Guide. VISA/MasterCard. 2002 
innovia, Inc., Box 2002, Gardnerville, NV 
89410. (800) 628-2828 ext. 519. 


SATELLITE Dish drive $99.95. 10' Black 
mesh dish $429.00, ЖАП: $795.00. ISTV, 
49'70 Ари. Pocatel ID 83204. (208) 232 


Ур” SATELLITE 
TELEVISION 
SYSTEMS 


e Super programming 
| e Heaviest of its kind 
| « Easy operation 
e Advanced component controls 
Dealerships available 
We manufacture sizes ranging 8', Э", 11', 
14', 16', 23". 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 
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| ENJOY SATELLITE TELEVISION. Save 
anteed, do-it-yourself | 


money with easy, guaran 
antenna plans/kits. Complete systems also 
available from Uniden, Raydx & Win 

Send $1.00 for catalog or $8.95 for on- 
sumer Guide to Satellite Television." GFI- 
55, Box 9108, Missoula, MT 59807. 


SATELLITE TV starting $425.00 com- 
lete. Two for $750.00. Catalog $2.00. 
ake's, Box 593, Brigham City, 84302. 


EXCELLENT, NOT CHEAP SATELLITE 
SYSTEMS UNDER $600. CATALOG 
$1.00. SHOJIKI ELECTRONICS CORP. 
1327 NIAGARA ST., NIAGARA FALLS, 
NY 14302 or (716) 282-1001. 


RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


BETTER SOUND MORE STATIONS 
from Your Stereo Radios w/new FM Anten- 
nas. Catalog $1.00 (refundable), FM.S., 141 
E. Whittier, Columbus, OH 43206. 


REPAIR MOST ANY TY... . EASILY! 
Write: Caltronics, 1013 Maine, Windsor, IL 
61957. 


“CASSETTE CONTROLLER” Videocas- 
sette Inventory Control System. Catalog 
100 VCR tapes, 560 titles. Quick, easy, con- 
venient. Free information. CeeCee ndus- 
tries, Box 325, Charles City, LA 50616. 


WORLDWIDE | $ 
| SUPPLIER | 


SATELLITE T.V. 
SYSTEMS 


Entire Hange of &alellibe Systems trom 
basic motels to ihe masi deluxe remote 

н models. 
E 3 i Everything GUARANTEED, everything 
| | Es inclsded МАМЕ BRAND. Top Quality 

re EN Products 
gems Systems from $399 to $1499 
Send or call for $2.00 Satellite Brochure 
& System Catalog 


MEPS mE 


VALSCOT | ENTERPRISES E P. 0. Box о 
Red Bluff, CA 96080 
Siero AT. IN CALIFORNIA 1- TESE- ьан 


VIDEO E QUIPMENT 


VIDEO movies. Bargains! VHS. Beta. 


Catalog $1.00. Tower, Dunkirk, MD 20754- | 


0213. 
ELE CTRONICS, STEREO HI Fi 


‚ Video, Accessories, Cartridges 
(718) 897-0509. D&WS, 68-12 110 
Flushing, NY 11375. 
SURGE SUPRESSOR Protect expensive 
electronic equipment. Send $49.50 to: R/W 
Inc., РО. Box 5801 Ocala, FL 32678. 


NIGHT VISION SCOPES. Reconditioned 
Military units. Both Starlight (Passive) and 
Infrared (Active). Catalogs $4.00. STANO 
Components, P.O. Box 6274, San Bernar- 
dino, CA 92412, (714) 883- 2728. 


FORMULAS, PLANS 


MONEYMANKING CHEMICAL FORMU- 
LAS— CATALOO $5.00 
GWAS, Box 193, Brook- 


(REFUNDABLE): 
field, WI 53005-0193. 


HENLEY'S 
EM 20th Century Book of 
fee 10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion that can save you 
thousands, or make you a 
: fortune! Housewives, man- 
«fee ufacturers, farmers, handy- 
|, men, home experimenters, 
electricians, chemists, 


le in every walk of life, refer to Henley's 
people i In this gold mina af a book, you too will 
find formulas and recipes for almost everything 
used in the home, farm, workshop or industry, 
Discover the trade secrets of thousands of 
commercial products—learn new money sav ings 


and exciting way of doing things, As indispen- 
sabla as a dictionary, Satisfaction. guaranteed, 
900 pages hard cover-cloth binding. Only 
$16.95 plus $1.95' postage & handling. 
Dealer's Inquiries Invited 
EMBASSY SALES Dept. PS 76 
Box 67, East Elmhurst, N.Y. 11369 


ALTERNATE ENERGY 
200 EXOTIC ENE | 


ENERGY INVENTIONS, 
| Rare Technical Data. Astounding 40-page | 


Catalog, $2. Rexsearch, Box 1258, Berke- 
ley, CA 94704. 


PHOTOVOLTAICS, electricity from Sun- 
light. Electrify your home using Photovol- 


taic Solar Energy. Complete plans, $14.95 
to: Photovoltaic ystems, 9 Plunkett Cir, 
Randolph, MA 02368. 


SAVE $-Cut Heating Bills 50% WITH- 
OUT Installing Equipment, PLUS More 
$-Saving Ideas. Solar Consumer Handbook. 
$9.95. Satisfaction Guaranteed. R.B. Stoker 
& Co., 1336 Poplar Ave., Box 24127-A, Bal- 
timore, MD 21227. 


VALVEWALL/COLLECTOR. Instantly 
variable conduction/insulation. Arctic 
tested. Easy construction. Possible to use 

materials. Send international money- 

order for $20. to obtain manual. Geirr 

Holm, Thorbjorn Hornclovesgt 7, N-4000 
Stavanger, Norway. 

CATALOG 550 

son PVs, wind, salar and building pro- 


ducts. $29. 50 E Box 802, 
Harrisville, N 03450 


Unusual Book, Free Bro- | 


MAGNETS; 
ue Cadake, Р.О. Box 1866, Clayton, GA 
5 


BURGLAR/FIRE ALARM 


ELECTRONIC | DEFENSE stuns and dis- 
orients attackers. Send S. A.S.E. for more 
information. Cameo Enterprises, РО. Box 
63, Accord, MA 02018. 


BUROLARS hate noise. Inexpensive pro- 
tection for home, office, travelling, Write: 
Cloud, 231-32A Merrick Blvd., Laurelton, 
NY 11413. 


WORLD'S SAFEST CHAIN LOCK - Life- 
time guarantee againn breakage - Live 
Safe h $6.95. Bryant Enterprises, Box 
1412-PS2, Des Moines, LA 50305. 


PLANS, BLUEPRINTS 


PLANS, TENT & 
for motorcycle or car. Free Brochure. Cre- 
ative Plans, 26615 - 16th S. Kent, WA 98032. 


BOAT KITS — SAIL — 16'-30' all trail- 
erable molded fiberglass hulls and decks 
come factory assembled — you install fac- 
tory supplied interior. Save half factory built 
cost. No experience required. FREE 48 
catalo Dept. AC-86, РО. Box 
1398, St, Joseph, MO 64502. 816/233-5116. 


ENERGY SAVING 


HEAT EXCHANGER PLANS removes 
Stale air, Moisture, Radon from your home 
while heating the fresh air. Operate for pen- 
nies per day. Readily available material cost 


t., | under $75.00. Complete illustrated instruc- 


tion, Materials list, cutting patterns and 
more $11.80 postpaid. Connecticut resi- 
dents add tax. Heatex, Box 243, Columbia, 
CT 06237. 


REDUCE ENERGY COSTS 25 PER- 
CENTI The SIX ENERGYBUSTERS re- 
quire little or no investment. For complete 
instructions mail $6.00 to: Warner Publi- 
cations, Dept. 52, РО. Box 8591, Cherry 
Hill, NJ 08002. 


BUSINESS OPPORTUNIT. IES 
NEW Discovery in Battery recondition- 


| ing. Eighteen months guarantee! Means 


Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702- 3740. 


IMPORT-Export op rtunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. 

аат. Mellinger, Dept. C2693, Woodland 

California 91367. 


$1,000'S WEEKLY 


Home Business Directory 


Exciting free details. Write: 
Box 2019-PS 
New York, N.Y. 10163 


| American, 1601 


| Creditcard orders 24 Hours (215) 736-288 


| up. Color catalog $1.00 (refundable). . 
0 


y wholesaling fre 
Gre Su Bune, Tl 


YOU can make mon 
details. Brokerage, 109 
37029. 


BORROW $300-$30,000 Worry Fres 
Keep Indefinite ely! Free Details! Write 
n, Plainfield, IN 4616€ 


PIANO Tuning quickly learned wit 
home а Манты Diploma grantec 
American Tuning School, 17050 Telfe 
Drive, Morgan Hill, CA 95037. 


BUMPER Sticker Printing Device. РО 
Simple, Portable. Free details Bumper, PO 
22791(LLC), Tampa, FL 33622. 


я. 


Information. Silvercraft, Вох 127, 
downe, PA 19050. 


GET RICH using OTHER PEOF 
MONEYII Unique—amazing business! I De 
tails FREE! Finance-S, Box 4605, Margate 
FL 33063. 


ALUMINUM SCRAP- Recycle Yo 
MAKE $25.00/POUNED Free Informatior 
Industrial-PS62, Box 127, Alexandria В 
New York 13607. 


REPAIR HYDRAULIC JACKS Fre 
details. Hydraulic Parts Бироу. Парі. £ 
Вох 4157, Brownsville, TX 


AMAZING profits. Sell wholesale/retai 
mail-order. Any quantity. Jewelry, Giftwe 
Toys, more. Free details, Cloud, 231-32 
Merrick Blvd., Laurelton, NY 11413. 


PROJECTION ТУ... Make $$$'s asse 
aung ab jectors . . . Easy ults com 
parable to $2,500 | srt Шыр . Your to 
cost less than $20. в" 


& dealers information $17. 50... II st а 
ted information FREE... Macrocoma-a 3 
Washington Crossing, Pennsylvania 1897" 


START profitable mailorder business ғ 
home. Free details. Farrow Enterprises, Bo 
54164-PS, San Jose, CA 95154. 


HUGE Profits! PATENT Electronic E 
ergy Saver! EBI-4, 2526-D Cloverdale, Coi 


| cord, CA 94518. 


BUSINESS. FREE Subscription to Op to Opp i 
munity Magazine tells how. 
miy ; ept. G68, 6М. Michigan, (е Оррог 


HUGE Profit-Consumer Wholesale Proc 
uct Directory-1,000,000 Products to b 
wholesale, sell retail —AÀ must for all. $5.04 
Wyatt, РО. Box 128-S, B’klyn NY 1120 


MAILORDER Opportunity: Start profit 
able home business without experience c 
capital. Information free. Mail Order As 
sociates, Inc., Dept. 63, Montvale, NJ 07648 


ыы.“ 


| Free Information. Books, Box 77070 Stn-§ 


Vancouver, Canada V5R 5T4. 


` BELTS, Buckles, Key Tags, Hat Taci 
Jewelry, More. Complete line fast sell 
including Westerns, Firemen, Wildlife, Mi 
itary etc. Big Profits. Complete dealer 


r Specialties, Box 3958-PSR, Nort 
Providence, RI 02911. 


BORROW $500-$40,000! "Overnight" 
инини, Keep indefinitely! Write: Acti 
P2, 3660 Wilshire, Los Angeles, CA 9001 


OPMENT CATALOG: Deluxe guidebook 
services, supplies. $1.00. Geometrex, В. 
682-PS, Mi waukee, WI 53201-0682. 


REAL Estate helps make millionai 
Don't be uninformed anymore- get 
Booklet filled with tips, including buyi 
with other people's money. $4.60. Infini 
Dept. PS-2, Wrightstown-Cookstown 
Box 0125, Cookstown, NJ 08511-0125. 


AMERICA'S Seven most profitable hor | 
based businesses. Free details: Bilsky, B 
386, Columbia, MD 21045. 


AUCTION Merchandise Bankruptc 
stock for sale. Nation wide as low as 1 
on the dollar. 1-800-541-0900, 1-8 
334-3030. 


“FREE!” Car, Customers, Expertise | 
sible. Details Free! Write: Fisher—PS, 1 
Ash, Waterloo, LA 50703. 


FREE! TREASURY OF HOME 

SEIZED, Surplus Propert ocior 
Your Locality. Write: Tropics, Palm Bay, Е 
32906-0095. 


HOME Dealers Wanted! Sell Борк Бу 
zail . . . 400% Profit! Free Report. Pre 
ox 1621, Spring, TX 77383. 


OF HOMEWORK] Successful | 


be yours! 
E EE 


HOW YOU CAN MAKE $220-$745/ 
fEEKEND. National network Television 
3vertising will proclaim sensational new 
roduct. You supervise weekend demonstra- 
ion sales in local stores. Write: J & К Lim- 
"ed, Suite 131, 1471 8. Main, N., Canton, 
H 44720. 

EMBED Anything i in clear plastic. Make 
nusual novelties. Amaze your friends. 
Write for Free Color Brochure. Mold, РОВ 

2809 (LLC), Tampa, FL 33622. 


2,898 BUSINESS Ор 
nformation! Dynamics, 
JH 44224. 


rtunities! Free 
x 1306H, Stow, 


MAKE DRINKS. And Money! Become a 
>rofessional Bartender. Learn at Home! For 
“ree Details, Write: Barman, Box 434, 

;ambridge, MA 02140. 


$25,000 LOANS INTEREST FREE!! 
jecret Federal law WIPES OUT DEBTSI! 
Jetails FREE! Moneywise-S, Box 26744, 
‘amarac, FL 33320. 


NEW Lux 
co 15, 1601 


$192.00 FROM Square Foot Pl 
Huge Demand), Revealing Proof 25e (Re- 
rA Woodwins, Bridgewater, MA 


Car without cost! Write: 
ain, Plainfield, IN 46168. 


| GET RICHI Secret law smashes debts— 
| oe cash credit! Details FREEN Wealth- 
it-5, Box 4036, Pompano, FL 33063. 


| $40,000 ON 1/3 ACREI New hydro- 
onics—inexpensive, pleasant, practical! 
free information. Planter's, Вох 1214, 
franklin, TN 37065-1214. 


14,847 HONG KONG, Taiwan PROD- 
CHEAP Small lots. Some samples 
oe. arbos Box 1719-PS2, Yuba City, CA 


u 


STAQGERING profits in sparetime 
ТОМЕ PRINTING. Free information: 
Printer, Box 25297, Colorado Springs, CO 
03 


SPARE time fortune in Vinyl Repair. 
luge demand creates exceptional profits. 
e supply everything. Details free. VIP, 
: ontrose, Chicago 60618. 


| ANYONE CAN EARN MONEY...FAST 
-Crafting/ Vending Balloons! Exception- 
Пу easy Uwe Free Information: Funny- 
in'a— x 250, Alexandria Bay, 
lew York 13607, 


INCOME with your skills, 
ishing, 520 Truman, Branson, MO 65616. 


| GOLD Stamping Machines. Inexpensive. 
ality Large im ieu Area. Free details. 
zic 5 Dent B 24986 ( LLC), Tampa 


RIT Stamps. Highly Profitable 
jusiness. Free Details. Stamper, POB 
2809 (LLC), Tampa FL 33622. 


SELL books by mail. Unique pm 
в you fast. information. Cloud 
it Merrick Blvd., Laurelton, NY 


TAKE PICTURES for profit. Photomoney, 
39M West 32nd, Go den, CO 80401. 


TAKE Catalog Orders. We drop abip 2500 
sgt-selling к specialty products. Lowest 
elow whol rices. Immediate deliv- 
d і ular home business opportu- 

ty. Book. SMC, 9401 De Soto Ave., 
tept. 28-62, Chatsworth, CA 91311-4991. 


МАНЕ Money with Vacuum formed Li- 
> Plates and Signs. Free Details. Vacu- 
заві, РОВ 24986 (LLC), Tampa, FL 


мани Money Providing a Needed Serv- 
. Put emergency street numbers on 
urbs. . Write for Free color brochure. 
11 ay, PO 22809 (LLC), Tampa, FL 33622. 


EXCELLENT 
obbies, ideas, etc. Details: Thomson Pub- | 


NEVER STOPSI 
Box 37169, Ft. Worth, TX 76117. 


MAKE BIG MONEY WIND- 
SHIELDS, & Plate Glass! U 
yearly! Call TOLL-FREE for Valuable Fase 
report, 1-800-321-2597. Glas-Weld 
Systems, Box 5755-C2, Bend, OR 97708. 


Rt. 2, Box 2364, Jerome, ID 83338. 


$3,000 MONTHLY Information Busi- 
ness Brin . Initiative-S, Box 10179, Alex- 
andria, 22310. 


NOW! The Mail Order Basic Library for 
Beginners and Pros Sase to: Atlas, 2518C 
East Yandell, El Paso, TX 79903. 


$5,000 MONTHLY Guaranteed! New 
Home Business Opportunity Program! 
Guaran Earnings. Start Immediately. 
Details Write: LBI ystems, , Dept. PS, Box 


| 3430, Jamaica, NY 1143 


LEARN Piano Tuning. Bi ig profits! Ca- 
reers, Box 383PS, Urbana, IL 61801. 


DISCOUNT-HOME-SHOPPING- 
Donica, 332PM, North 12th, 


BUSINESS, 
| New Castle, IN 47362. 


GET RICHI Relaxing at Кош, Secrets 
revealed. Free details. Trade Winds-425, 
31 Tracy Rd., New Paltz, NY 12561. 


$25.00/HOUR from home. Men, wo- 
men, all ages. Immediate opportunity. 
Rahmani, 210 Welch-PS, Ames, LA 50010. 


Box 4222, Rock ord, IL 61110. 


Y inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235. 


- TILE-ENOWM SECRET REVEALE 

a Buy Dirt Cheap - Automobiles, 

g Trucks, Vans, Boats, Furniture, 

g Stereos, Appliances & TVs -— Е 

| thousands of other items егей e a A | 
ес 


В in narcotics raids — 
„= Revell at Big Profita! ER Er ый 
[иту y Free information! Tr { E 

MARCEL Dept. EB ж; Y, 0 


soda! P.O.Box 7557 
Sa Monroe, LA 71211 
| PVC PIPE FURNITURE pays big. Start 
now! Turn your spare hours into vg» 
rofits. Free details: Owen, 771P, Battle 
round, WA 98604. 


"$1,000'8 WEEKLY" Fantastic Home 
Mailing Program! $tart Immediately! Free 
pee Write: MJG-PS, Renin. PA 
] 2. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


ENTER Billion Dollar Industry. Im- 
mediately. Start-up manual $6.00. CLP, 
2 ree. Suite 1330, Houston, TX 
1 


SELL HOW-TO BOOKS BY MAIL 
UP To 200095 PROFITS 


START NOW! | 

We drop shipped ат very low prices, books, cassatte 
tapes, manuals and reports Beautiful illustrated 
catalogs. circulars and sale aides supplied for your 
mail order sales, Start without capita! One of ihe 
fastest Money Making in mail order industry. 

| Complete details and catalogs Send $1.00 for 
postage (ratundable) to 


LONG PUBLISHING, Dept. P-27 


РО. Box 1455. Garden Grove, CA 92642-1485 | 


BUSINESS SERVICES 
INCORPORATE Without Leg 1 Fees. 
Free Kit Includes Forms. Call Now (800) 
345-Corp. 


| 


| tial UPS & 


to $60,000 — 


Box 744-Р5, McKeesport, P. 


NESSI WE | | 
Call (208) 733-1099. Window Welders, Inc., 


OLOBAL Services let us be your Florida 
office. Mail & phone messages forwarded 
to most anywhere in the world Confiden- 

| & Fed. x shipping. Rt. 11, 
Box 8D, St. Augustine, FL 32084, (904) 


471-9408. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. Counseling, Box 389-SP2, 
Tustin, CA 92680. 

FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evan pe 6134 T 


LEARN WHILE ASLEEP! Astonishing 
New Method! arri 8 Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


UNIVERSITY DEGREES without classes. 
Bachelor's, Masters, Doctorates. Accred- 
ited, inexpensive, fast. Free information. 
‚РО. Вох 11447-PSC, Marina 


ELECTRONICS B.S.E.T. y 
correspondence. Grantham, 10570 Hum- 
bolt, Los Alamitos, California 90720 


MAKE/SAVE $1,000's with ANTIQUE | 


QUIDE. Buy wisely in stores, flea markets, 
auctions. r 50,000 items priced. 690 
pages, 500 categories, illustrated. Satisfac- 
tion guaran Details: Howard Keever, 
211 Merton, Hartland, WI 53029. 


cial Technical Institute, Little Falls, NJ 


07424. 


INSTANT MEMORY 


way to remember 
А short, mh method of acquiring a powerful! 
memory. No memorization, no keywords. Release your 


photographic memory. Learn "how" you remember, 
"why" you forget. Discover your natural ability to 
| recall НИЕ, Send for free information to: 
INSTITUTE of ADVANCED THINKING 
i. 845Р5 VialaPaz, Pacific Palisades, CA 90272 


| PROGRAMS 

IN Management: Economics, Philosophy, 
Business Studies. Credits and Experience 
accepted. Prospectus (airmailed $2.00) Reg- 
istrar. Sussex COLLEGE OF TECHNOL- 
OGY, HIOHFIELD DANEHILL, SUSSEX, 
ENGLAND Rh 17 7EX. Founded 1969 stu- 
dents worldwide. 


BUPER-INTELLIONNGN PREE amazing 
затон EDEPS, Вох 1462, Glendora, 


WORLD WIDE COLLEGE OF ACTION- 
EERING, INC. The original—50 yrs.— 
World's largest! Term soon. Approved for 
VA. FREE Catalog. 515-423-5242. COL. 
GORDON E. TAYLOR, P.O. Box 949, Dept. 
3, Mason City, lowa 50401. 


UNIVERSITY ! Economical home 
study for Bachelor's, Master' 5, NAR. 


| Prestigious faculty counsels for in 
dent study 


and life experience credits. wet 
information - Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific Univer- 
sity, 1415 Third St., Dept. 2R52, San Rafael, 
CA 94901; Toll Free: 800/227-0119: Cali- 
fornia: 800/552- 5522; or 415/ 459-1650. 


SUPERLEARNING! Triple learning 


speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS Seventh 
Avenue, N.Y.C. 10123. 
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Di DA courses. Granton Institute, 263B 
elaide Street West, Toronto, Canada. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doctor- 
ates. Commerce, Industry, Sciences, Philos- 
ophy, a Medicine, Social Sciences. 
Free Prospect Airmail $1 refundable). 
College Rasiai Me t. 130, BCM —Colle- 
giate, v Lob n, WCIN 3XX, England. 


HIGH SCHOOL Diploma at home. No | 


classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: Ameri- 
can School . 347, 850 E. 58th St., 
Chicago, IL 60637. 


| Kenmore, Milfo 


REAL ESTATE 


CALIFORNIA. A ge. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


GOVERNMENT HOMES 
| From $1.00, You Repair. Also Delinquent 


Tax Property and Foreclosure Lists. For In- 
formation Call Refundable 1-312-888-0123 
X-H-504. Е 
PAY YOUR MORTGAGE OFF EARLY Tell 
us loan amount, interest rate, & term. Send 
along with $5. 00 and receive Computerised 
Amortization Schedule. EMCS 
149, Eureka, MO 63025. 


FREE Western Arkansas List. Homes, 
Farms, Acreage. American Farm Agency, 
101 North 71, Mena, AR 71953 


EARN to $10,000 month or more Buying 


| Nationwide Real Estate at 30%-40% Below 
| Market—consistently. No competition. No 


license or experience necessary. Probate & 
Financially distressed property. No Cash 
Down/No Credit Necessary. Thousands of 
ринин» exist. 216-453-3000, Ext. 


MONTANA LAND 


. 20 Acres (or ЮП] saring a $6,950 with | 
58) Mon utitul Yellowstone Park 


and National Mariner In the мал of trophy alk, deer, 0058, | 
sca, NOU anting, Blue ribbon trout streams. Guar- 
aig ma AND aes thee dir АВ ut 


eh Blocks ; 
Call Today TOLL FREE: 1-800-252-5263. 
Yellowstone Basin Properties 
119 Morth 7th Ave. Dept. PS, P.O. Box 3027 
| Bozeman, MT 59772-3027 e (406) 587-5469 


BODY BUILDING 
А MUSCLES 


UE How to Build A More 
POWERFUL BODY'!! 
How YOU can have: 
"Wider Shoulders Biggar Arms 
sPowerful Cheat «Lose Fat 
e Trimmer Waist #Gain Weight 
* Gain Strength 


Universal, Dapt. T, Box 6694 
Detron, 48240 


STAMP COLLECTING 


FREE ise collection with a 
Jay, Box 2130, Petaluma, CA 94 


38 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. 


PENNY Stamp Approvals, D Regardless 
NE Kloster, 4164 Diego, CA 
1 


FREE, U.S. Mint Set. Ap 
brand, Box 4867, Santa Clar 


als. Hilde- 
a, CA 95054. 


| UNITED NATIONS 3 Complete Mint Sets 


. Cornetta, PO 


25e, А 1509-P, Lake 
Placid, FL 33852. 


approvals, Stamps + , Dept. SA6, Box 982F, 
oronto, Canada M4Y 2N9. 


See БВ E, Somers Point, 


FREE! Big Bargain Catalog - New Edi- 
tion li thousands of ba ins includ- 
ing US. & B.N.A. stamps, 
accessories and supplies. Also fine stamps 
from our approval service. Buy only what 
you like. Return balance promptly! 


you. Jamestown рза „ Dept. E26PS, 
Jamestown, NY 14701 
FREE 50 US. with s. Cartwright, 


405 Carmel, Hopkinsville, KY 42240. 


1, 000 STAMPS $2.95 — Guaranteed 
Worth Over $50 at Standard Catalog Prices! 
All different from over 55 анне! Yours 
Free! ^Collectors' Guide to Rare and Valu- 
able Stamps". Will enable you to tell at a 
glance how to recognize rare stamps once 


| considered relatively common and now 


worth mei aes and thousands of dol- 
lars each! Also, selections from our Ap- 
proval Servite. e. Buy any or none — езип 
ance — Cancel Service anytim 
$2.95 Now! M Back If Not Deli 
| OT-397, NH 


FEBRUARY 1986 | 141 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $2.00 00. Cast- 
olite, Dept. 86B/PS, Box 391, Woodstock, 
IL 60098. 


Bags! All sizes. Free cata- 


PLASTIC 
log. Action Plastic Sales. 1690-P94th Lane | 


N.E., Minneapolis, MN 55434. Toll-Free 
800-328-8484. 


INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 203, WASHINGTON, 
ОС 20005. 


INVENTORS! Confused? Need help? Call 
AIM for free information kit. Toll free: 
1-800-225-5800. 


NEW Idea? American Patent in Wash- | 


ington, D.C. Gets Results! Best References, 
Free Kit - 1-800-257-7880. 


presentation to industry and exhibition at 

national innovation exposition. Call free 

1-800-528-6050, Canada, 1-800-528-6060, 
X831. Or write: 


products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 
ү ишен, exclusively. Hongkong Plastic 

etal Products Company, Box 69627, 
Kwuntong, Hongkong. 


LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures royalty rates, requirements. Kes- 
sler Sales Corporation, C-7-IW, Fremont, 
OH 43420. 


FOR INVENTORS 


PATENT IT ECONOMICALLYI Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


NONPROFIT foundation helps inventors. 
Free recording forms. Free evaluation. 
Affiliated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909 or Call 
toll free 1-800-525-5885. 


PROTECT YOUR INVENTIONS AND 
TRADEMARKS. Registered Patent Attor- 
ney. Robert Smith, 57 Pratt Street, Hart- 
ford, CT 06103. 


INVENTORS! Can you profit from your 
idea? Call today regarding the marketing 
of your invention, or write for your free in- 
formation package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. In 
Massachusetts call (413) 568-3753. 


MILLION DOLLAR IDEA! But is it pat- 
entable? Free consultation. Information, 
Inc. 1-800-692-6662. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation. C-7-FI, Fremont, OH 43429. 


PATENT ATTORNEY Free initial o d 
ion. Peter R. Bahn, 744 New Britain 
Farmington, CT 06032. Tel. (203) 674-0813. 


SCIENCE & CHEMISTRY 


1886 CATALOG, 200 pages. Thousands of 
chemicals, glassware, science/hobby e 
ment. $2.00. Merrell Scientific, 1665 В 
Road, Rochester, New York 14624. 


225 PAGES! 1984 Glassware—-Chem- 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by any- 
one in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientific, 
Р.О. Box 675-PS62, Helotes, TX 78023. 


COMPLETE catalog, $1.00, В in Lists. 
TT E Sales, Box 161-B, Brighton, MA 
135. 


“EXPERIMENTERS” LABORATORY 
CHEMICALS—GLASSWARE. Catalogue 
$1.00. HAGENOW LABORATORIES, 1302 
иаа, MANITOWOC, WISCONSIN 


HALLEY'S8 COMET, Facts and Myths. 
Booklet Includes 1985-86 Timetable and 
Skycharts. $3.95 ppd. T. Powell, 1162 June 
Dr., Xenia, Ohio 45385. 
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BIOLOGICAL EXPERIMENTERS! 


Chemicals, BHA, BHT, Biologicals. Cata- 
log $1.00. Biogeron Laboratories, Inc., РО. 
Drawer 5277, Bloomington, IN 47402. 


CHEMICALS Organic intermediates, sol- 
vents, catalysts. Catalog $2.00. Phone (513) 
322-7037. MER Scientific, Box 418, Spring- 
held, OH 45501. 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding, Mail Drop, Box 18039Р5, Orlando, 
FL 32860. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


HOMEBREWING 


BEERMAKERS ONLY! Free Catalog 
Newsletter. William's, Box 461-PX, Oak- 
land, CA 94604. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


WINEMAKERS — BEEHMAMKERS — 

GASOHOL. Free catalog, Equipment Sup- 

lies, Continental, Box 188-PS, Cassel- 
rry, FL 32107. 


| WINEMAKERS - Beermakers Free Cata- 


log, Low Prices, Free Recipes. Cellar-5, 
Box 33525, Seattle, WA 98133. 


BEST BEERMAKING CATALOG IN 
USA! FREE! Brewers, Box 1139, South 
Chatham, MA 02659. 1-800-447-7404. 


BEER WINE. Free Cat- | 


MAKE QUALITY 
alog. Village Store, Box C-51P5, Westport, 
MA 02790. 


BEERMAKERS Winemakers Catalog. 


| Fast Personalized Service. Bacchus & Bar- 


leycorn, 6110-P Johnson Dr., 
66202. 


FREE Catalog. Discount Prices. Finest 
equipment, [ngredients. One-Day Service. 


Mission, KS 


rond ranteed. SPI, Box 784-S, Chapel 
Hill, NC 27514. | 
OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free 
copy of “The Psychology of Y 4 = 
Chastity” to: Schizophrenics Interna 
tonal, РО. Box 50458, Ft. Worth, TX 
786105. 


WITCHCRAFT —HARNESS 
FORCE. Understand the Old Religi 
the consensus reality. Gavin and 
Box 1502PS, Newbern, NC 28560. 


THE 
ion and 
vonne, 


1600 VALUABLE CATALOGS! Every | 


subject Imaginable! Directory US$4.00. 
Catalogs Galore, 7914-K-2, Springfield Vil- 
lage, Springfield, VA 22152. 


STRESS DETECTOR help you relax any- 
time. Monitors tensions. Learn relaxation 
techniques. Inexpensive great gift. (415) 
763-9396. 


SECRETS revealed in book “Grow Rich 
While You Sleep” $3.50, 14-Day Guaran- 
tee, C & W Marketing, Dept. PS102, 2825 
Ventura, Abilene, TX 79605. 


FOREHEAD THERMOMETER place 
lastic strip on Forehead. Temperature 
ights up like magic. Accurate inexpensive, 

(415) 763-6099. 

MAGIC MEDICINE Bag. Like those used 
successfully for thousands af years. Now 
only $1.50! Details free! Dealer inquiries 
welcome, FLANAGAN, Box 61463, Palm 
Bay, FL 32906-1463. 


BORROW 325,000, Interest Free! Kee 
indefinitely! Write. Action d 3660 Wil. 
shire, Los Angeles, CA 90010 


ACT like bank —get rich! m 2830 
Gaffey, San Pedro, CA 90731. 


LASER Typesetting, Low Cost. Send. 
MGA Services, PO. Box 863994, Plano, TX 
15086-3994, 


HOW to make money with your camera: 
Manual $4.50. The Picture Galleries, 
2602-H, N.E. 14th St., Ocala, FL 32670. 


| fullline catalog. G 


PRINT FOR PROFIT—Earn extra 
money; printing press, type, supplies, di- 
rect from factory. Famous since 1872. Send 
$1.00 for catalog and wo d to: Kelsey 
Company, DS, Meriden, CT 06450. 


MONEYMAKING 
OPPORTUNITIES 


NEW Luxury Car Without Cost. Write: 
AMCO 15E, 1601 Main, Plainfield, IN 
46168. 

GET RICH! Secret law smashes debts 


- - - brings cash credit! FREE report!! 
WealthKit-S, Box 4036, Pompano, FL 33063. 


BORROW $300-$30,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable, Free details 
Bumper, POB 22791 (LLD), Tampa, FL 
33622. 


CLOCKS Repair for profit. Free bro- 
chure. School of Clock Repair, Squire Vil- 
lage Rm. 10, 7 Cambridge Ct., Toms River, 
NJ 08753. 


GOLD Stamping Machines. Inexpensive. 
RUNDE Large imprint Area. Free details. 
Magic Systems, POB 24986 (LLD), Tampa, 
FL 33623. 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163, 


$100's WEEKLY Clippin LIEU Rabat 
articles. Free information. MCPI-NC, 231- 
32 Merrick Blvd., Laurelton, NY 1 IY 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many 1% original cost. 
"Nationwide Government Directory" — 
$2.00 (Guaranteed), Disposal, Box 19107- 
FB, Washington, DC 20036. 


G.l. SURPLUS Cam and Huntin 
equipment 56 page Coulee 2.00. Red Ba 
Army Navy, 12P Monmeuth Street, Red 
Bank, NJ 07701. 


on It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today’ Call 1-312-742-1142 Ext. 4606. 


GOVERNMENT HOMES for 51.00 vou 
repair, for directory send $14.95 to: Turrin 
Associates, Box 2215-B, Clifton, NJ 07011. 
Guaranteed. 


BUY IT WHOLESALE 


 CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
. Job Lots . Single Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


WHOLESALE PARTS for lawn equip- 
ment, Minibikes, Karts, Chainsaws, Small 
Engines, Quality products. Send $3.00 for 
Parts, РО. Box 45245, 
Dept. S, Somerville, MA 02145. 


SINGAFORE, HONG KONG, TAIWAN 
directories. Listing 11,000 suppliers, 20,000 
Peles. Buy Direct. Information $1. 00. 

errick Distributing, Вох 274P, Merrick, 
NY 11566. 


WATERPROOF FUSE. Extreme high 
quality. Sample and wholesale price list 
$1.00. Unlimited, Box 1378-PSC, Hermis- 
ton, OR 97838. 


BUY YOUR SATELLITE SYSTEM 
WHOLESALE! Send $2.00 for im nt in- 
formation that will save you hundreds. 
R&M Electronics, Box 69, Pelion, SC 29123. 


EMPLOYMENT INFORMATION 


OVERSEAS... $25,000-365,000 +. Free 
Report! Employment, Box 19760-FN, India- 
napolis, IN 46219. 


CRUISESHIPS, Tugs Ships, Riverboats. 
Women, Men $15,000 $60 60,000 Work month 
Home month. Experience Unnecessary. 
L.S. plus 112 countries. Free report sase. 
Marine Employment, Box 223, Central, 
IN 47110. 


OVERSEAS U.S. JOBS AVAILABLE. 
Unlimited Opportunities. Write for ap- 

lication. Employers, Box 3239-JA, Gulf 

hores, AL 36542 or call 205-968-2500. 


APPRENTICESHIPS to $41,000 m 


All trades . . . Nationwide! Free report 
O&M Research, Dept. PS, Box 879, Shin 
gle Springs, CA 95682, 


WRITE your own resumes/letters. Man- 
ual $5.00. Includes interviewing section. 
CLP, 7641 Clarewood, Suite 1330, Hous- 
ton, TX 77036. 


ETE ион ини + O EO 
eek on, week off! Details: OFFSHORE, 
Box 4478-PS, Biloxi, MS 39531. (Enclose 
stamp). 


eee 
PROFITABLE OCCUPATIONS | 


and сик 0 Hydraulic Parts Suppl 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of pz 


| and tools wholesale list 40g. Ellwanger’s 
| BS, RO. Box V, Port Jervis, NY 12771 


FREE. Brochures. Repair air condition 
ing, Refrigeration. Tools, applies, full in 
structions. Doolco, Inc., 11252 Goodnight 
Dallas, TX 75229. 


THE ROBOTS ARE COMING is the boo 
about the robotic explosion: history— 
unions—economic and social benefits 
—impact on workforce— careers (engine 
ing, maintenance, sales)—education anc 
training —funding and information sources 
Send check or money order for $9.00 (which 
includes postage). California residents &d 
6% sales tax. Send to: INTERFACE, Suit 
233A, 716 E. Valley Parkway, Езсопа 
CA 92025. 


LOANS BY MAIL 


BORROW $100-$100,0001! Instan 
Reply! No Co-Signers! Rush Stamped En, 
velope! Financial, Box 1697 (PS), Richard 
son, TX 75080. 


IMMEDIATE Loans to deserving individ 
uals refused elsewhere. Many plans in| 
cluded. Try us! Associates, Box 98-P3 
Brooklyn, NY 11235. 


BORROW $300-$30,000 Worry Free 
Keep Indefinitely! Free Details! Write 
American, 1601 Main, Plainfield, IN 46168 


ARAB BUSINESSMEN Have Money t4 
Buy & Invest. Top Finders Fees Paid! 
IMEA, 286P51, Box 3574, Newport Beac 
CA 92663. (714) 722-9260. 


BORROW 535,000 "overnight." Any pun 
e! Free Re pori Success Research, 
9739- FN, Indianapolis, IN 46219. 


BORROW $500-40, 000! "Overnight" а 
Signature. Keep indefinitely! Write: Actio 
PQ-2, 3660 Wilshire, Los Angeles, CA 
90010, 


NEED VISA CARD? No credit? Bank 
rupt? Write: Johnson Enterprises, Bo 
11616-H3, Washington, DC 20008-9014. 


BORROWING MONEY? Have you bee 
turned down on a loan? Send $4.00 for i 
formation on how to apply for a loan. Bo 
rowing, РО. Box 403, Stephens City, УА 


| 22655. 


HYPNOTISM 


FREE Hypnotiem, Self-Hypnosis, Slee 
Learning Catalog! Drawer PS400, Ruidosc 
NM 88345. 


FREE Hypnotism. Sleep Learning Pub 
lication DLP, Box 487, Anaheim. CA 92708 


LOTTERIES 


WIN MILLIONS in Canadian lotteries 
Free details plus FREE TICKET OF 
Lucky Buck (PS), Box 171, Station.” 
Toronto, Canada M6M 472. 


IRISH SWEEPSTAKES since 1930 ove 
$500 million in prizes paid. James Kirk, 
Hartlands Ave., Cork, reland. 


STRIKE It Rich with Buckeye Lotto In 
formation and form $1.00. Buckeye, P.C 
Box 31156, Independence, OH 44131. 


CANADIAN LOTTERIES. For free tick CE 
and details send $2.00 for pastage and ha 
dling to: CGC, РО. Box 324, Station А 
Windsor, Ontario, МЭА 6K7. 


WIN BIG BUCKSPlay Canadian Lot 
teries weekly. Informations Info-Service 
Р.О. Box 2, Hemmingford, Р.О). Сапай 
JOL-1HO. 


JOKES & NOVEL TIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ance, Hobbies, Sports. Johnson-Smith, 
3.1113, Mt. Clemens, MI 48043. 


GOOD EATING 


MOTHER'S FAMOUS Hungarian Gou- 
lash Recipe. $3.00 to: Trick, 7281 Military 
Rd., 3-Lakes, WI 54562. 


MOM'S Cajun Rice. Sase $1.00. Mom, 
31 Larkspur, Hurlburt Field, FL 32544. 


SALT SUBSTITUTES Юг a healthy life, 
3 recipes, all natural herbs, no sodium, send 
23.00 plus sase. Sammuel Walters, Dept. 
[ 52, Box 237, Bogota, NJ 07603. 


MAILING LISTS 


‘or IMMEDIATE USE! Computerized on 
Peel and Stick labels in ZIP CODE ORDER. 
SUARANTEED DELIVERABLE! For com- 
blete details SEND $1.00 to: The CONNEC- 
TION, PO. Box 372, Ottawa, OH 45875. 


FREE Mailing List Consultation. Details. 
30C-22U, Box 1107, Stuart, FL 33494. (305) 
334-5205. 1-800-554-5478. 


DETECTIVES 


DETECTIVE training home- study pro- 
тат. Free Information. Global, Box 191Р5, 
dRnover, MA 02339. 


ELECTRONIC DEVICES, For SECUR- 
TY, COUNTERSURVEILLANCE, and PER- 
SONAL PROTECTION. Giant sixty-four 
заре catalogue $1.00. HUNTERA, Box 12922, 
Winston-Salem, NC 27117-2922. 


| MISCELLANEOUS 


VACUUM CLEANERS "Discount Prices" 
New" Rainbow $399.95, Kirby, Filter 
Queen, Compact, Details: ABC Vacuum 
TUM, 6720 Burnet-PS, Austin, Texas 


NOSTALGIA —Hundreds of little known 
acts on 50's/60's/70's music. $5.00. Nos- 

algia Notebook, 191 Sherbourne St., Suite 
B11, Toronto, Canada М5А 3X1. 


35e VIDEO VHS/BETA Rush $1.00 to: 
em P 8609 Wakefield, Machesney Pk., IL 


LOCKSMITHING—General and Auto- 

otive. Unlimited information. Free cata- 
ogue. Devl Corporation, РО. Box 3565, 
Centerline MI 48015. 


| BUY DIRECT from the Far East. Write: 
Pacific, 15 Faber Green, Singapore 0512 


Е PRINTING SERVICES 
METALLIZED Business Cards. Two Days 
pervice. Outstanding Samples. Metalprint 
1-612-646-5069. Anytime. 
CONTEST 


LIFE SCIENCE CONTEST 
RGE MONTHLY MONEY PRIZES. 


Juestion. What is the origin of life? Cor- | 


ect answer, your name and address and 
1.00 entry fee will make you eligible for 
his months draw. Clue. Answer is to be 
ound in science not in metascience. Send 
four entry to Evolutionary Protobiogenesis 
ontest, Р.О. Box 5238, Massena, NY 
3662. Self-addressed stamped envelope for 
etailed information. 


PERSONAL 


COLLEGE DEGREES, High School Di- 
lomas Authentic looking. Free Catalog. 
ational Certificate, Dept. PS-115, 210 5th 
wenue, New York, 10010, (718) 768-6803 
xt. 100 (24 Hrs.) 


FREE information, how to become a min- 
ster and establish a church. WCL, Box 26, 
oelton, TN 37080. 


TREASURE FINDERS / 
_METAL DETECTORS 


FIND old coins, {кеп gold nuggets. 


| New patented revolutionary device. Free 


. Gardiner, 4729L N. 7th Ave., Phoe- 
85013. 


catalo 
nix, A 


METAL DETECTOR, Sensitive, Profes- 


sional Model, Easy to Build, for Under 
$20.00. Plans $4.95 ppd. T. Powell, 1162 
June Dr., Xenia, Ohio 45385. 


Pay For Your Hobby! 


| With White's NEW 
Series 3 Metal Detectors 


Call Toll Free: fr 

1-800-547-6971 ieee 
WHITE'S ELECTRONICS 

Dept. PB-4 Sweet Home, OR 97386 


aith Ultra Sensitive DIRECTIONAL Locator 
| SEND FOR 
FREE iNFORMATIVE BROCHURE 


RESEARCH PRODUCTS 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, апр, Diamonds, Watches, Silver, 
Platinum. Ma 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 657, 
Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry, 55¢ dozen (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


Watches, Clocks, Sales Service 


NEWEST TALKING WATCH 


| World's first slim wrist watch can speak out 
the exact AM/PM time in English. Best aid for 
blind people. Sample US$60. 

Dictionary watch containing 1,711 words in 
both English & Spanish. Sample .. US$60.00 


{| Catalogues of watches & new items US$5.00 


Please send Postal or Bank Money Order to: 
BERNARD & COMPANY, P.O. BOX 79171, | 


BOX 270270-H TAMPA. FLORIDA 33688 


TELEPHONES & ACCESSORIES 


TELEPHONES sales - service (American 
made) write: Telephones, Box 6, Simpson 
PA 18407. 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/ Promotions. Broadway Music, Box 
7438- Bs, Sarasota, FL 33578. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euro an instru- 
ments. Bows. Assemble yourself violin and 
guitar kits. Catalog $1.00 includes 10% dis- 
count certificate. Dept. LB, 4026 W. Bel- 
vedere Ave., Baltimore, Md 21215. 


CAN PIANO SYSTEM completely elim- 
inates conventional musical notation. Noth- 
ing to learn. Play Popular and Classical 


music today. Send $29.50 for system, no 
cash, to: Box 3418, Hollywood, alifornia 
90078. 

WATER PURIFICATION 


DRINK PUREST WATER! Home Distil- 
lers. Discount Prices! 800-874-9028. WA- 
TERHWISE, Вох 45981, Center Hill, FL 
33514. 


MAGIC TRICKS 
FUN Catalog, $3.00 Trick, $1.00. Magic, 


Jokes. Abracadabra-C-419, Scotch Plains, 
NJ 07076-0544. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


LEATHERCRAFT CATALOG. 100 pages. 
Largest selection available of genuine leath- 
ers, tools, kits, supplies. Includes Tandy's 
new professional dee knife and basic 1n- 
structional Leathercraft Video Tapes. Up- 
holstery and utility leathers to fine garment 
suedes and Cabretta. Kits for purses, wal- 
lets, clocks, even bowling bags. Send $1.00 
for postage and handling to: Tandy Leather 
Company, P.O. Box 2934, Dept PS286C, Ft. 
Worth, TX 76113. 


HOUSEHOLD PETS 


TROPICAL Fish Hobbyist, Save 40-60% 
On Filters, Pumps, Food, and All Supplies, 
Send $2.00 For Cataloge To: Southern ор 
ical Supply, Box 7912, Jacksonville, FL 
32238. 


Mongkok Post Office, Kowloon, Hong Kong 


KNIFEMAKING SUPPLIES 
MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 


makers Supply, 308-PS, Emory, Texas 
75440. 


FISHING TACKLE 


Fishing 


Tackle 
Catalog 


Box 5510 Dept..PS 
Toledo, OH 43613 


EARTHWORMS, CRICKETS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers—1000— $8.95, 
5000—$42.50. Carter Farm—12, Plains, 
GA 31780 


GREY NIGHTCRAWLERS— "Action 
Fishworm" — Free Literature— Telephone 
—912-835-2542— Fains Farm — Edison, 
GA 31746. 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War surplus 
optical bargains. Lenses. Prisms. Telescopes. 
Binoculars, etc. Jaegers, 691G Merrick 
Road, Lynbrook, NY 11563. 


HALLEY'S COMET TELESCOPE Pow- 
erful, Compact, Many other uses Only 
$3.75. Boldt Associates Marketing, Box 
2102, Provo, Utah 84603. 
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il Articles Today. Free gift | 


pn -TOLL FREE-24 hrs: 800- 824- 3 
K/HI. 800-824-7919-0pr.720 05067, 


Б ORIGINAL ИГЕ, pen Beware 
al copies! Worlds finest. fastest, 
mas! popular Ae | 
Dont be 
higher eer WS 


і HEAD Huy 17/4" only 1: E 
Fe SIL È NT POWE RFUL, ACCURATE, hits like bullet Kill varmints, 
pests. Target, plinking, thrilling sport! Astound friends! С 
breath gives amazing power! Ріегсеѕ î" plywood! Rugged .38 cal. 
aluminum, 135 steel darts, carry case, instructions. |: niece models: 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Call 1/800/323-1212 Toll Free. 


GIANT SAVINGS Custom In-The-Ear 
Specialists. 30 Day Trial Terms. Riteway, 
Box 594518, Chicago, IL 60659. 


SAVE $200 +. Modern name brand aids 
improve understanding. No Salesmen. Free 
Trial. Free Catalog. J&M Aids, Dept. 69-L, 
329 Third, DeKalb, IL 60115. 


HEARING AIDS 


Q и, PRICE CATALOG FREE! | 


ewest. Finest. - 
4 SUPER SAVINGS! N Finest Al 
д pee Buy DIRECT & save up to HALF! 

o salesmen. Sold by AIR MAIL on HOME 
§ TRIAL. FREE Catalog. Write: 


§ MONEYSAVERS, 
Dept. PS2D 9530 Langdon Ave., 
ll Sepulveda, Cal. 91343 


ENJOY HEARING 


All-in-the-ear Hearing Aid! Nothing 


over, under or behind the ear . 
no cords, tubes or wires. Simple 

slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 

or call 24 hrs./day 

1-800-824-7888 

ask for Operator No. 372 


BETTER HEARING 
Box 569-69G Brookport, IL 62910 
CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 


| Camping, Campmor, Box 999-5P, Paramus, 
|, NJ 07653-0999. 


FREE Brochure. Mountaineering, Cam 
ing, and Triathalon d e ore Write: ЈЕВ, 
Box 24V, Montoursville, PA 17754. 


SPORTING GOODS 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 


of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. 


201 Technical Maintenance Four bro- 
chures from Allsop Inc. detail the benefits 
and procedures for cleaning your stereo, VCR, 
and CD equipment. $1 


202 Household Inventory Record A packet 
from Allstate Information Center provides a 
handy room-by-room inventory record for your 
personal property. The package includes tips 
on indentifying lost or stolen property and pro- 
vides a place to record where important pa- 
pers are kept. Free 


203 Chimney Sweeping Information from 
August West Systems tells how you can start 
your own chimney-sweep business. The pack- 
age contains full details, illustrations, and 
prices. Free 


204  Wood-Floor Restoration Gillespie's 
full-color brochure explains how to restore 
hardwood floors in three easy steps without 
sanding. The booklet comes from W.M. Barr 
and Co. Free 


205 Portable Refrigeration Full-color lit- 
erature from Brinsdon provides information on 
its solid-state refrigeration and food-warming 
units, which operate from 12-V DC or 110-V 
AC power adapters. Free 


206 Hobbyist Catalog A new 60-page 
color catalog from Edmund Scientific features 
telescopes with which you can view Halley's 
Comet, plus many hard-to-find and fascinat- 
ing products for the gadgeteer, student, and 
educator. Free 


207 The Wallworks Book Learn how to 
repair cracks and holes in walls, as well as 
how to erect new walls on existing studs, with 
this eight-page booklet from Georgia Pacific. 
The literature features gypsum wallboard prod- 
ucts and includes a complete listing of nec- 
essary tools and materials for remodeling and 
repairs. $1 


208 Unusual Items Johnson Smith's fun- 
filled catalog, where the unusual is the usual, 
offers 1,000 hard-to-find novelties, hobby and 
sports equipment, jokes, tricks, scientific and 
electronic items, and much more. Free 


209 Camper's Guide A 124-page direc- 
tory from Kampgrounds of America lists KOA 
North American campgrounds. It comes com- 
plete with full-page, full-color travel maps. $2 


210 Car Stereos An 18-page color bro- 
chure from Kenwood details its line of in-dash 
cassette tuners, cassette receivers, amplifi- 
ers, graphic equalizers, electronic crossover 
networks, and accessories. Free 


211 Outboard Motors Mariner's 1986 bro- 
chure describes its full line of electric troll- 
ing motors and 2-200-hp outboards, 
including new 45-, 50-, 135-hp models. 
Favored in the harshest marine environments, 
Mariner's rugged outboards meet the demands 
of boaters everywhere. Free 


212 Sound Systems The catalog from a 
leading sound technology manufacturer, 
Nakamichi, details its entire line of Mobile 
Sound products, with emphasis on perfor- 
mance. Free 


213 Yard Equipment This color brochure 
from Snapper Power Equipment describes its 
durable, versatile line of walking and riding 
mowers, lawn and garden tractors, front- and 
rear-tine tillers, snow throwers, and attach- 
ments. Free 


214 Carpenter’s Package Ап information 
packet from the Total Shop describes its com- 
plete carpentry package, which contains the 
five most needed tools as well as the acces- 
sories to help you do the job right. Other spe- 
cialized woodworking tools are featured, 
including a sixin-one power tool that is 
capable of sanding, drilling, and more. Free 


215 Dependable Power A color brochure 
from Ultimate Survivor of America describes 
its R20 Power Cell. A guaranteed dry-cell bat- 
tery that can be stored in extreme heat or 
cold for up to 10 years, it activates with just 
a twist of the cap. Free 


216 Home Satellite TV Two booklets from 
Valcot Enterprises provides necessary infor- 
mation for owning your own home satellite 
TV system. Booklet 1 explains the mechan- 
ics of home satellites with diagrams, graphs, 
and easy to understand definitions. Booklet 
2 lists the company's product line, with pho- 
tographs, specifications, and prices. $2 


217 Tool Sampler Vermont American Tool 
Co. offers an eight-page illustrated guide to 
its wide-ranging line of quality hand tools and 
power-tool accessories for do-it-yourselfers and 
professionals. All tools come with a free- 
replacement guarantee. Free 


218 Wood-Paneling Installation “The Mir- 
acle Worker's Guide to Real Wood Interiors,” 
from Western Wood Products, tells how to se- 
lect, install, and finish wood paneling. The 
handsome brochure also includes a section 
on molding and trim, as well as Western 
Wood's nine paneling styles. $1 


219 Appliance Control Booklets from X- 
10 describe how its Powerhouse Interface can 
work with your Apple Пе or Ис, or Commo- 
dore 64 or 128, to control all electrical ap- 
pliances in your home. The literature explores 
how to control your home for security, com- 
fort, and energy savings. Free 


220 High-Efficiency Furnace This color 
brochure from Yukon Energy explains how the 
Ultima EX-95 furnace squeezes out 95 per- 
cent of heating energy from oil using stan- 
dard heating components. It includes charts 
and diagrams that describe the Ultima con- 
densing furnace and compare it with other 
conventional furnaces. Free 


pe a mmm S IN COUPON AND MAIL ани 


POPULAR SCIENCE PO. Вох 322, Dalton, Mass. 01226 
Note: POPULAR SCIENCE Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge (any 


number of items) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. 


THIS COUPON EXPIRES APRIL 30, 1986 


I AM ENCLOSING 
$ for priced items 
$—— 1 for handling 


$ TOTAL REMITTANCE 


Phone (area code) 


O 201 $1 С 205 С 209 $2 [] 213 O 217 

С 202 [] 206 [] 210 [] 214 [] 218 $1 
Ц 203 Г] 207 $1 [] 211 [] 215 [1 219 

О 204 (] 208 [1212 [] 216 $2 [] 220 
Name (please print) 

Address n - City & State 


Please send cash, check, or money order made out to PoPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 
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Zip 
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Their su 


Anyone can spin a good, 3-cylinder 
performance story. 

But with Yamaha's 3-cylinder 
outboards, hearing is believing. 
Their silky, low tones speak vol- 
umes about precision engineering. 

Our 40-hp model, for instance, 
outperforms similar size twins in 
category after category, including 
fuel efficiency. At the same time, 
our 90-horse three packs the power 

ou'd expect of a V4 or an inline 6. 
ut its size and light weight suit it 


© 1388 Yamaha Motor Corporation U. S.A 


eriority comes through. 
uiet and clear. 


the smaller cars that tow them. 

Our 90 and 70-hp models have 
standard power trim and tilt, a 
trim gauge, a combined tachome- 
ter with oil level indicator and a 
stainless steel prop. 


4 


All the models from 40 electric 
on up offer Precision Blend” oil 
injection. An integral system, not 
an engineering afterthought, that 
constantly adjusts the gas/oil 
ratio based on engine speed and 
load to heighten performance and 
efficiency. - 

Every Yamaha carries a 2-year 
limited warranty. So visit your deal- 


er You ike what VI MA HA 


you see. And love Wi 
what you hear. Expect a lot." 


For your nearest dealer call 1-800-447-2882 


Marlboro Red or Le 
you get a lat 


SURGEON GENERAL'S WARNING: Smoking 

Causes Lung Cancer, Heart Disease, 
BL. cus, Emphysema, And May Complicate Pregnancy. 
Á эч 16 mg "taf, 1.0 mg nicotine àv per cigarette, ЕТС Report Feb. 85 
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